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The Roentgen Findings in Primary 
Hepatoma in Infants and Children 


An Analysis of Eleven Cases! 
ALEXANDER R. MARGULIS, M.D,, CHARLES MW. NICE, Jr., M.D., and LEO G. RIGLER, M.D. 


RIMARY HEPATOMA is of relatively rare 
P occurrence in infants but, in spite of 
its low incidence, it is one of the commonest 
neoplasms of the liver seen in infancy 
and early childhood. Although numerous 
articles have been written about its 
pathology, clinical aspects, and therapy, no 
study could be found in which there was 
an attempt to establish roentgen criteria 
for the diagnosis. This paper will deal 
with roentgen findings in 11 cases of pri- 
mary hepatoma in infants and young chil- 
dren. 

It is significant that the cases to be 
presented, despite their relative rarity, 
were hitherto unreported. This may serve 
to indicate that such tumors are not really 
as rare as the isolated case reports (with 
reviews of all the previously recorded cases) 
would suggest. Steiner (18) found only 
77 cases (including 2 of his own) in children 
under sixteen years in which he considered 
the diagnosis justified. Bigelow and 
Wright, in 1953, assembled 95 proved 
cases and added 1 of their own (2). Still 
another case was added by Tomsykoski 
and Stevens (21). The total number of 
cases thus far reported is therefore some- 
where in the neighborhood of one hundred. 
Our belief, however, is that these neoplasms 
are much more common than that figure 


_. 


‘From the Department of Radiology, University of Minnesota Medical School, Minneapolis, Minn. 


for publication in June 1955. 


indicates, since almost every hospital in 
the Minneapolis and Saint Paul area to 
which the authors had access had a record 
of at least one case, and the University of 
Minnesota Hospitals had several. The 
explanation may lie in the reluctance of 
many physicians to report isolated cases. 
PATHOLOGY 

Primary carcinomas of the liver in 
children and infants fall mainly into two 
categories: ordinary hepatomas and em- 
bryonal carcinomas. Willis (24), how- 
ever, points out that the distinction be- 
tween truly embryonic liver-cell tumors 
and ordinary hepatomas arising in child- 
hood may be neither histologically possible 
nor theoretically valid, since they may 
differ only in their time of origin. It is 
further stated by Willis that no sharp 
distinction can be drawn between embry- 
onal hepatomas of pure epithelial structure 
and those showing a preponderance of 
mesenchymal elements, all combinations 
being encountered. Abnormal epithelial 
growth, either of liver or bile-duct type, 
is always a part of the tumor. 

The embryonal tumors of the liver are 
similar to embryonal renal tumors and, 
like the latter, may contain all kinds 
of heterotopic tissues—cartilage, osteoid, 
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Fig. 1 
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Microscopic sections illustrating elements encountered in an embryonal hepatoma. 
thelial elements resembling liver cells, there are areas containing bone and osteoid. A. 





Beside the epi- 
Field in tumor under low- 


power magnification. B. Same field under high-power magnification. 


bone, striated muscle, etc. These elements 
may be present in only part of the tumor, 
thus making the distinction between ordi- 
nary hepatoma and hepatoblastoma even 
more difficult and less valid. Somewhat 
less than half of the reported tumors 
contained mixed elements. Milman and 
Grayzel, in 1951, compiled 27 mixed 
embryonal liver carcinomas (9), of which 
9 were in adults and 18 in children below 
eight years of age. Of the latter number, 
were in infants of less than one year. 
The microscopic slides for our series, 
except for a single case, were reviewed by 
Dr. Robert Hebbel of the Department of 
Pathology of the University of Minnesota. 
In the case in which it was impossible to 
get the slides for review, there was opera- 
tive proof of the tumor and the slides had 
been interpreted by a competent patholo- 
gist. Three of the 11 neoplasms con- 
tained mesenchymal elements in addition 
to tumor cells of epithelial origin. Figure 


1 demonstrates the findings in a typical 


case of mixed embryonal tumor. Epi- 
thelial elements resembling liver cells 
are seen alongside bone and _ osteoid. 
Eight cases did not show mixed elements. 
This does not indicate, however, that the 
two types of tumor are clearly separate. 


CLINICAL FINDINGS 

Seven of the 11 patients were girls. 
The youngest of the series was four days, 
the oldest nine years of age. Seven were 
less than fourteen months of age. All 
the mixed embryonal hepatomas were in 
this younger group. 

The duration of symptoms ranged from 
four days to five months. Four patients 
were completely asymptomatic, with an 
abdominal mass discovered on routine 
physical examination. The symptoms in 
the others consisted most frequently of 
tiredness, weakness, and some form of 
abdominal pain. One patient was asymp- 
tomatic until he fell out of bed and was 
admitted to the hospital with signs of 
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Fig. 2. 


A. The arrow points to the calcification within the tumor. 


kidney shadow can be seen separate from it. 


PRIMARY HEPATOMA IN INFANTS AND CHILDREN 


Primary carcinoma of the right lobe of the liver in a girl six months old. 
The tumor is inseparable from the liver, while the 


B. Excretory pyelogram showing extrinsic compression of the right kidney. 
Cc. A lateral excretory pyelogram showing the right kidney pelvis and upper ureter displaced posteriorly 


(arrow). The mass with its calcification is well anterior to the kidney 


There is small bowel against the spine in 


normal position, indicating that the tumor is not retroperitoneal. 


acute intra-abdominal hemorrhage. Only 
the four-day-old infant had pronounced 
jaundice, which was proved conclusively 
not to be due to erythroblastosis fetalis. 
Two had mild jaundice; 8 were free from 
it. With the exception of the four-day- 
old infant, all of the group were anemic. 
The anemia was mild (between 12 and 13 
gm. hemoglobin) in the older children and 
moderate to severe (below 10 gm.) in 
the infants. One three-year-old boy had 
a hemoglobin of 10.9 gm. 

On physical examination, all the patients 
showed an abdominal mass, the relation- 
ship to the liver was more difficult to es- 
tablish in the 3 cases where the left lobe 
was mainly involved. Two patients were 
considered inoperable clinically and died 
shortly after admission. In 4, the in- 
volved lobe of the liver was resected: 
2 of these were well and clinically free of 
metastases when last seen, six months 
postoperatively; 1 died shortly after the 
operation, due to bleeding from a tear 
in the hepatic vein, and 1 died with mul- 
tiple metastases nine months after resec- 
tion. In this last case, pulmonary metas- 
tases were present three months after 


operation and the patient received x-ray 
therapy. In 1 patient, only the right lobe 
of the liver was found definitely to be in- 
volved. The surgeon felt, however, that 
because of the presence of ascites the 
neoplasm was unresectable and advised 
irradiation. In the remainder of the 
patients, tumor was found, on explora- 
tory laparotomy, throughout the entire 
liver, and only palliative irradiation was 
given. One patient received nitrogen mus- 
tard through a polyethylene tube inserted 
into the hepatic artery at the time of 
operation. 
ROENTGEN FINDINGS 

In several clinical accounts of isolated 
cases some roentgen findings were reported 
but no attempt was made at their correla 
tion (2, 3, 7, 8, 14, 16, 19, 20). In only 
two papers (11, 12), to our knowledge, 
were any reproductions of the roentgeno- 
grams published. The diagnosis of Wilms’ 
tumor was not infrequently made, al- 
though this could easily have been ex- 
cluded if the necessary roentgen studies 
had been made. 

On the basis of an analysis of our 11 
























Fig. 3. Primary carcinoma of left lobe of the liver in a girl seven and a half months old 

A. Excretory pyelogram. The arrow points to the left kidney, which was compressed posteriorly and down- 
ward. The stomach is greatly displaced to the left 

B. Lateral view of the colon. The ascending and descending colon are in normal position, since they are 


mass 


Fig. 4. Hepatoblastoma of left lobe of liver in a three-month-old girl. 
A. Excretory pyelogram. Slight downward displacement of the left kidney by a centrally located mass. 
B. Upper gastrointestinal film. The stomach is displaced greatly to the left by the tumor. The second portion 
of the duodenum, which is retroperitoneal, is not displaced and remains in position as an anchoring point. The 
duodenojejunal juncture is displaced downward. (On the lateral film, which is not reproduced here, it was not 
displaced anteriorly.) 
C. The undulating border of the mass is well outlined against the shadow of the air-filled stomach 
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retroperitoneal. The transverse colon, which has a long mesentery and is intraperitoneal, is wrapped around the 








cas 
the 
cat 
an 
pet 
po: 
tor 
of 
on 
sey 
ma 
tu! 
ret 
of 
sig 
filr 
po 
co) 
see 
thi 
en 









vy and down- 


ice they are 
| around the 





d mass 
nd portion 
oint. The 


it was not 








Vol. 66 





Location of 
Tumor in 
the Liver 


5 cases 


3 cases 


2 a4 
» Cases 


Cases, we 


can be 


colon that 





Right lobe: Li 


Left k be: L 


made 


per abdomen. 


2, B and C 


Appearance of 


Mass 


irge mass in 
right upper 
abdomen _ in- 
separable 

from the liver 
Lower border 
is wavy. Mass 
frequently ex- 
tends across 
the mid-line 
It may be 
calcified 


arge centrally 
located upper 
abdominal 

mass extend- 
ing to the left 
side, adjacent 
to the liver 
and insepara- 


ble from it. 
Lower margin 
is wavy It 


may be calci- 
fied 


have 


are 


Displacement of 


The 


— 


reached 


Colon 


hepatic 
flexure is de- 
pressed. The 
transverse co- 
lon is usually 
displaced an- 
teriorly and 
downward,es- 
pecially on 
the right side 
The _ perito- 
neal attach- 
ments remain 
posterior 


“he splenic flex- 


ure may be de- 
pressed. The 
transverse co- 
lon is dis- 
placed anteri- 
orly but may 


be pushed 
down or up. 
The  perito- 
neal attach- 


ments remain 
posterior 


Very 


Displacement of 


Stomach and 
Duodenum 


The stomach is 


usually  dis- 
placed some- 
what to the 
left. Ante- 


rior displace- 
ment is more 
common than 
posterior in 
this group 
The second 
portion of the 
duodenum is 
not displaced 


marked 
displacement 
of the stomach 
to the left. It 
may also be 
displaced an- 
teriorly or 
posteriorly 
The second 
portion of the 
duodenum 
serves as ant 
anchoring 
point 


PRIMARY HEPATOMA IN INFANTS AND CHILDREN 


TaBLE 1: ROENTGEN FINDINGS CORRELATED WITH THE LOCATION OF THE TUMOR IN THE LIVER 
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Entire liver: The findings are a combination of those encountered in tumors involving the right and left lobes of the 


liver. The degree of preponderance is variable 


the 


conclusion 
that a presumptive diagnosis of hepatoma 
roentgenologically in an 
anemic child with a growing mass in the up- 
Roentgen studies will make 
possible localization of the mass intraperi- 
toneally by demonstrating displacement 
of the anatomic landmarks. 
on the involved side is usually seen to be 
separate from the tumor; furthermore it 
may be depressed and pushed back (Fig. 
). The duodenojejunal junc- 
ture, which is intimately fixed to the 
retroperitoneal structures by the ligament 
of Treitz, is never pushed forward, 
sign that is easily verified by a lateral 
film of the gastrointestinal tract. 
portions of the ascending and descending 
retroperitoneal 
seen posteriorly in normal position, while 
the transverse colon, with its long mes- 
entery, is displaced anteriorly, frequently 
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‘an be 
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position. 
tion of intraperitoneal or extraperitoneal 
masses in children are described and dis- 
detail 


being wrapped around the mass (Fig. 3B). 
The second portion of the duodenum is 
also seen in its normal retroperitoneal 


The landmarks for determina- 


in more 
The mass of a primary carcinoma of the 
liver is inseparable from the liver and 
usually presents an undulating lower border 
(Figs. 4C and 5A). 
the mass was clearly present in 3 of our 11 
cases (Figs. 2A and 5A). 

An analysis of the roentgenograms was un- 
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Fig. 5. 


Hepatoblastoma involving the entire liver in a girl fourteen months old. 


A. Large mass in right and central upper abdomen with undulating lower border. Arrows point to calcified 


area. 


B. Following injection of Thorotrast, normal liver tissue has picked up the contrast material, while the tumor 


tissue is not opacified. 


C. Lateral view after Thorotrast injection demonstrates very well the character of involvement of the liver, 





Fig. 6 


the liver, in 3 it was in the left, and in 
3 the entire liver was involved, so that 
it was impossible to determine the site 
of origin. The data in the table are 


easily understood when it is considered 
that a carcinoma of the left lobe of the 





Primary carcinoma of the liver in a three-year-old boy : 
A. The stomach is displaced to the left by a mass in the central and left upper abdomen. The second portion 
of the duodenum remains in normal position 
B. Lateral upper gastrointestinal view 
from behind 


A large, rather sharply outlined mass is compressing the stomach 


liver is, in effect, a centrally located intra- 
peritoneal tumor, while a carcinoma of the 
right lobe is a right upper abdominal 
tumor. Masses in these two locations 
will displace different structures. Figure 
2 shows some findings in carcinoma of the 
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Fig. 7 


B. The mass is situated anteriorly. 


Cyst of the liver in a two-year-old girl. 
A. Mass displacing the stomach markedly to the left is sharply outlined, with a rounded regular border 


The stomach is displaced posteriorly, but the duodenojejunal juncture is 


in normal position, indicating the intraperitoneal position of the mass. 


right lobe of the liver; Figure 4 is illus- 
trative of a tumor of the left lobe. When 
the entire liver is involved, the findings 
are, as would be expected, a combination 
of those caused by right and left lobe 
enlargement. The tumor then usually 
occupies the entire abdomen with the ex- 
ception of the left lower quadrant; the 
displacement of surrounding structures, 
however, typically remains that caused 
by an intraperitoneal mass. 

In the case presented in Figure 5 a pri- 
mary embryonal carcinoma of the liver 
involved the entire organ. Thorotrast 
was injected (this was done before the 
dangers of Thorotrast were realized) and 
was picked up by that portion of the liver 
tissue in which the reticuloendothelial 
apparatus was intact. The tumor did 
not pick up Thorotrast and is shown as 
multiple radiolucent nodules and conglom- 
erate masses (Fig. 5, B and C). 





It is both unusual and difficult to dis- 
cover a primary hepatoma before it be- 
comes massive and involves most of one 
lobe of the liver. In the case presented 
in Figure 6 detection was made somewhat 
sooner because of the massive intraperi- 
toneal hemorrhage after the patient fell 
out of bed. The large discrete mass in 
the left lobe, displacing and impinging on 
the stomach, proved to be a hepatoma. 
In the opinion of Bigelow and Wright, 
even multiple nodules of a primary neo- 
plasm scattered through the liver repre- 
sent widespread dissemination from a 
single focus. 

The differential diagnosis of primary 
carcinomas of the liver includes sarcoma 
hemangio-endotheliosarcoma, Hodgkin's 
disease, liver cysts, Wilms’ tumor, and 
neuroblastoma with hepatic metastases. 
Differentiation from Wilms’ tumor and 
neuroblastoma is not too difficult, since 
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it can be demonstrated that these tumors 
are retroperitoneal. Hodgkin’s disease us- 
ually gives manifestations outside of the 
liver, in the form of retroperitoneal nodes 
and frequently mediastinal involvement. 
When cysts of the liver are large enough 
to produce symptoms, they usually present 
the appearance shown in Figure 7. This 
same picture was encountered in 3 con- 
secutive cases. The mass is sharply de- 
marcated and has a smooth, rounded 
margin in contrast to the wavy outline of 
a hepatoma. Sarcomas of the liver and 
hemangio-endotheliosarcomas are much 
rarer than hepatomas and unfortunately, 
up to now, there is no way of differentiat- 
ing them from primary hepatomas by 
the roentgen method. 

Cirrhosis of the liver, hepatitis, reticu- 
loses, congestive hepatomegaly, abscess 
of the liver, and other causes of hepato- 
megaly can in most cases be differentiated 
from primary carcinoma of the liver in 
infancy and childhood if the roentgen 
findings of hepatomegaly are correlated 
with the history, physical findings, and 
pertinent laboratory data. 


SUMMARY 


An analysis of the clinical and roentgen 
findings in 11 cases of primary carcinoma 
of the liver in infants and young children 
was made. It was found that in the 
majority of cases the diagnosis could be 
made by simple roentgen studies such as 
upper and lower gastrointestinal tract 
examinations and urographic studies, with 
the aid of lateral views. The most fre- 
quent and helpful clinical signs were the 
presence of a growing upper abdominal 
mass and anemia. 


University of Minnesota Hospitals 
Minneapojis 14, Minn. 
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SUMARIO 


Los Hallazgos Roentgenoldgicos en el Hepatoma Primario en los Lactantes y Nifios Mayores: 
Andlisis de Once Casos 


Este analisis de los hallazgos clinicos y 
radiologicos comprendié 11 casos de car- 
cinoma primario del higado en lactantes y 
nifios pequefios. Observése que, en la 
mayoria de los casos, podia hacerse el 
diagndstico con sencillos estudios roent- 
genolégicos, tales como examenes de las 


porciones superior e inferior del tubo gas- 
trointestinal y estudios urograficos, con la 
ayuda de vistas laterales. Los signos 
clinicos mas frecuentes y titiles fueron la 
presencia de una tumefaccién creciente en 
la porcién superior del abdomen y la 
anemia. 


IA 








Clinical Pantomography of the Jaws’ 





PEKKA SOILA, M.D., and YRJO V. PAATERO, O.D. 


ANTOMOGRAPHY is a procedure which 

has been developed for the purpose of 
obtaining laminagrams of curved surfaces. 
This method employs a fixed source of 
radiation, while object and film are ro- 
tated on holders having equal radii and 
moving at equal speed through a periph- 
eral frictional arrangement. The rather 
narrow roentgen beam reproduces on the 
film the layer of interest, which has the 
same linear velocity and direction of move- 
ment as the film itself. Structures out- 
side this layer of equal linear velocity are 
blurred in the usual tomographic manner. 
The reproduced section, however, appears 
in essentially better detail than in conven- 
tional tomography. 

For concentric pantomography the object 
is placed concentrically on the holder. 
This technic is best suited to structures 
of considerable length, e.g., the entire jaw, 
though it may entail some lack of de- 
tailed definition. In eccentric pantomog- 
raphy, the object is placed eccentrically 
on the holder. Thus, only a portion will be 
reproduced, with some gain in the quality 
of the roentgen image. The film may have 
any form, provided a constant speed is 
maintained in the region of the beam. 
Stereoscopic films are produced by hori- 
zontal or vertical tube shift. During 
stereoscopic viewing, the object assumes 
a curved appearance, and shadows caused 
by outside structures are less disturbing. 
In a single exposure, several films may be 
used, placed at different depths and, if 
viewed stereoscopically, will produce a plas- 
tic stereoscopic-like effect as well. A theo- 
retical study of double-eccentric pantomog- 
raphy has recently been published. 

In a routine concentric pantomogram of 
the jaws a line, caused by the compact, 
plate-like base of the skull, is not fully 


eliminated. A more or less hazy upward- 
fading shadow is projected at the level of 
the maxillary teeth. This effect can be 
largely overcome by suitable tilting of the 
head. When the mouth is held wide 
open, the rays pass obliquely through the 
base of the skull, causing its shadow to be 
less dense, and the lower jaw is projected 
free, except for both articular processes, 
Other undesirable effects are caused by 
the bodies of the upper cervical vertebrae. 
These shadows, however, as a rule appear 
rather translucent and do not seriously in- 
terfere with reading of the films. On an 
eccentric pantomogram, as for example of 
half of the facial portion of the skull, the 
outside structures disappear completely; 
this, therefore, is a method of choice when 
a high degree of definition is required. If 
double-eccentric pantomography becomes 
possible, both halves of the jaws will be re- 
produced eccentrically with a single ex- 
posure. 

The value of pantomography in ex- 
amination of the jaws is based upon the 
free-projecting properties of the method. 
It is possible to demonstrate the entire 
jaws by rather simple means. The image 
layer possesses some depth, which depends 
upon the geometric factors employed, and 
can, to some extent, be varied. These 
qualities must be weighed against lack of 
definition which is, however, partly com- 
pensated by the special technics mentioned 
above. 

The following problems, encountered in 
radiography of the jaws, are considered 
from the point of view of pantomography. 

I. Congenital Anomalies; Systemic Dis- 
eases: Anomalies of the jaws proper are 
not very frequent. If present, they can be 
identified with accuracy and followed by 
pantomograms. In such cases pantomo- 


1 From the Central Institute of Radiation Therapy (Director: Prof. S. Mustakallio, M.D.) and Roentgen De- 
partment (Director: Yrjé V. Paatero, O.D.), Institute of Dentistry, University of Helsinki, Finland. Accepted 
for publication in October 1955 
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CLINICAL PANTOMOGRAPHY OF THE JAWS 








Fig. 1. 


rr, 


Fig. 2. Follicular cyst arising from a tooth 
graphic motion pictures would be helpful 
for functional studies. After intervention, 
the new status can be evaluated by a com- 
parison with preceding films. Variations 
in development of the teeth are well dem- 
onstrated on pantomograms. Routine ex- 
aminations in the presence of systemic 
diseases greatly benefit from the simplicity 
of the pantomographic process. Normal 





Malposition of tooth. 


Pantomograms before and after operation 


osseous structure has a specific appearance, 
and against this background the existence 
and quality of pathologic changes may be 
determined. 

Il. Traumatic Conditions; Surgery: In 
traumatic cases, the blurring effect can 
largely be overlooked. Fractures, dis- 


tinct defects of the bone, and dislocations 
are clearly outlined on the pantomogram. 
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Radiopaque foreign bodies in the region of 
the jaws are brought to the image layer 
by proper positioning of the patient, or 


several layers of the object are exposed 
simultaneously. A nearby structure, such 


as the inner layer of the mandible, is 


selected as a fixed landmark for deter- 





June 1956 


appear especially clearly, and an exact 
diagnosis is often possible. Malignant 
changes, on the other hand, show no easily 
recognizable qualities. Particularly is this 
true in the case of minimal involvement at 
anearly stage. Familiarity with the panto. 
mographic appearance of the structures 





Fig. 3. Fracture of the mandible. 
mination of the exact site of the foreign 
body. Measurements on the film-holder 
may serve the same purpose. Re-exam- 
inations after surgical management can be 
made in practically unchanged projection 
and without undue waste of time. Metal 
fittings, such as implants, are excellently 
demonstrated. Stereoscopic views seem to 
be particularly valuable in these instances. 

III. Zumors and Cysts: There is a 
considerable difference in the pantomo- 
graphic evaluation of benign and malignant 
tumors of the jaws. Benign tumors are 


often of fair size, with distinct margins, 
causing marked alterations in the osseous 
structure, as compared with the normal 
bone. 


On a pantomogram, these features 


Pantomograms before and after reduction. 


involved and with the special procedures 
for their demonstration assist in overcom- 
ing these difficulties. In addition, it is 
characteristic of pantomography that only 
one projection is available; no projections 
comparable with routine intra-oral or axial 
views are possible. 

(a) Benign Tumors and Cysts. Roentgen 
features of maxillary and mandibular cysts 
are such that diagnosis and differential 
diagnosis are warranted pantomographi- 
cally. A tooth, tooth fragment, or even 
a small odontoplastic rudiment is apparent 
in contrast to the radiolucent cyst contents. 
Where the borderlines are sclerotic, the 
tomographic effect produces sharp defini- 
tion of the contour of the cyst. The re 
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lationship between the cavity and the 
tooth is revealed in detail. Deformities of 
the jaws caused by excessive growth can 
be judged against involved borderlines, or 
stereoscopically. 

In embryonal development, the tissues 
of the oral cavity are of manifold origin; 
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pantomograms than on conventional films. 
The location and extent of the involve- 
ment are evaluated by means of appro- 
priate anatomical landmarks. Significant 
minimal changes, especially malignant 
change in an originally benign tumor, re- 
quire special attention and experience with 





Fig. 4. 
and maxilla. 


Metallic foreign body in the region between the left mandible 
Stereoscopic pair. 





Fig. 5. 


this is reflected in the structure and be- 
havior of the tumors of this region. Those 
arising from the normal osseous tissue fol- 
low the pattern of other osteogenic tumors, 
while odontogenic tumors form a special 
group. Benign tumors, particularly those 
of odontogenic origin, are better shown on 





Resection and transplantation of new bone for an adamantinoma of right 
mandible 


this method. The tomographic effect is 
most helpful, and can be increased by 
diminishing the depth of the image layer. 
It is possible that conventional lamina- 
graphic procedures become superfluous 


with the examination of the jaws by this 
method. 
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(b) Malignant Tumors. Primary ma- 
lignant lesions and metastatic involvement 
of the jaws do not seem to be suitable for 
pantomography. Small initial changes 
may be unavoidably blurred and poorly 
defined. The advantages of the method, 
however—easy placement of the patient 
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IV. Inflammatory Changes; Necrosis: 
Difficulties in differential diagnosis of 
malignant tumors and inflammatory proc. 
esses in conventional radiography of the 
jaws apply also to pantomography, though 
the latter procedure may have slight ad- 
vantages when changes are of a somewhat 





Fig. 6. Cyst of the left maxilla 





Fig. 7. Metastatic osteolytic destruction of the left half of the mandible. 


and demonstration of the entire jaw 

make serial examinations at short intervals 
practicable. Experience has shown that, 
while a single pantomogram may be diffi- 
cult to interpret, consecutive films often 
allow a positive conclusion. Carcinomas, 
sarcomas, and mixed tumors, producing 
osteolysis, new-bone formation, sclerosis, 
and periosteal changes, can be accu- 
rately evaluated by this means. Soft 
tissue masses, cavities, and cysts within 
the tumor are often revealed by the tomo 
graphic effect. 





distinct nature. Sequestrated bone in an 
osteomyelitic focus or increased calcium 
within an area of healing may be better 
recognized on a pantomogram. It has 
been possible to diagnose radiation necrosis 
in cases where metastatic involvement had 
been suspected. Again, the simplicity of 
the procedure is to be emphasized, in 
manipulation of severely ill patients. 


SUMMARY 


Attention is called to the value of panto- 
mography in examination of the Jaws. 
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Fig. 9 


The pantomographic image is described 
and methods of refining the examination 
by special procedures are pointed out. 
Pantomography seems to be most valuable 
in cases where pathologic changes are suffi- 
ciently extensive, or otherwise distinct, so 
as not to be disturbed by shadows due to 
the tomographic effect. On the other 
hand, it is possible that conventional tomog- 
raphy will be superseded as a result of the 
superior definition obtained in pantomo- 
grams. Further advantages of the method 
are easy handling of the patient and the 
possibility of re-examination in unchanged 
projections. 


Osteomyelitis of the left mandible near the angulus. 
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SUMARIO 


La Pantomografia Clinica de las Mandibulas 


Llamase la atencién sobre el valor de la 
pantomografiaenel examende los maxilares. 
Se describe la imagen pantomagrAfica de las 
mandibulas y se sugieren métodos para 
perfeccionar el examen con procedimientos 
ad hoc. La pantomografia parece alcanzar 
su mayor valor en los casos en que las al- 
teraciones patolégicas son suficientemente 
extensas, 0 sino, acentuadas, para que no 
las perturben las sombras del efecto tomo- 
grafico. Por otro lado, es posible que la 


tomografia corriente se vea suplantada por 
virtud de la definicion superior obtenida en 
los pantomogramas. Otras ventajas del 
método estriban en la facil manipulacién del 
enfermo y la posibilidad de hacer re-ex4- 
menes en proyecciones inalteradas. 

Se define la pantomografia como procedi- 
miento para la obtencién de laminagramas 
de superficies curvas, que emplea un foco 
fijo de radiacién, mientras que el objeto y 
la pelicula rotan a velocidades iguales. 
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Ultrasoft Roentgen Rays in the Treatment of Hemangiomas 





A Follow-up Examination of 400 Cases of Strawberry Marks and Port-Wine Stains' 
E. AMDRUP, M.D., and G. KNUDSEN, M.D. 


HE MANAGEMENT OF cutaneous heman- 
; ten is a much debated subject. 
Opinions diverge, both as to the need of 
any treatment at all to these benign blood- 
vessel tumors and as to the choice of 
possible therapy and the time at which it 
should be instituted. 

It is generally agreed that some heman- 
giomas undergo spontaneous involution. 
For this reason, Lister (33) expressed the 
view that treatment is indicated only in 
exceptional cases. Many investigators, 
however, agree with Traub (46), who 
believed that spontaneous regression is 
relatively rare, so that treatment during 
the first year of life must be recommended. 

On the basis of their comprehensive 
case material, Watson and McCarthy (48) 
concluded that all hemangiomas should 
be treated as early as possible, an opinion 
which most writers share. The reasons 
for this attitude are: 

(a) It is impossible to predict whether 
a particular hemangioma will disappear 
spontaneously or continue its growth, 
and the size of the ultimate scar will in- 
crease with that of the hemangioma (1). 

(b) “Spontaneous’’ regression _fre- 
quently occurs after ulceration and infec- 
tion of the hemangioma, with resultant 
scarring usually more conspicuous than 
that following proper treatment. 

(c) Although serious complications are 
relatively rare, the dangers of sepsis and 
profuse hemorrhage must be taken into 
account. 

(d) Radiosensitivity decreases with age. 
Thus, if a ‘‘wait and see policy”’ is adopted 
until spontaneous regression is no longer 
likely, the radiation dose required must be 
increased with an ensuing drop in the 
chance of a satisfactory cosmetic result. 

If the view that treatment should be 


'From the Department of Radiology, the Town and County Hospital, Kolding, Denmark 


publication in May 1955 


given in all cases is adopted, the cosmetic 
result should be at least as good as the 
best observed after spontaneous retro- 
gression. The treatment employed must 
make the hemangioma disappear, leaving 
only a slight scar; it must, at the same 
time, be harmless to the normal tissue 
underlying the tumor and without risk 
of secondary radionecrosis. 

Various methods of treatment have 
been described, including surgical removal, 
injection of sclerosing solutions (13) or of 
materials producing infection (e.g., cowpox 
vaccine), and radiation therapy. Radium 
(1+, 9, 10, 21, 23, 31, 36, 37, 41, 45-48) 
and roentgen (25, 26, 30, 32, 38~0) 
radiation each has its advocates. 

The hazard inherent in radiation therapy 
of hemangiomas consists in excessive ex- 
posure of the underlying structures. Var- 
ious writers have warned against irradia- 
tion of lesions situated on the lips or gen- 
italia, near epiphyseal lines (in particular 
of fingers and toes), in areas adjacent to 
the eyes or close to granular tissue, in 
the thin skin over the mid-line areas of the 
sternum and vertebrae, and on the scalp 
(13, 35, 41, 42, 48). Radiation damage 
has been reported in the skin (2, 12), 
developing dental tissue (43), breast (47), 
cerebrum (31), and lens (48). 


ULTRASOFT ROENTGEN RAYS 

In 1928, Bucky (6-8) published his 
first studies on the “grenz rays,”’ which 
now bear his name. These rays were 
produced by a Bucky tube with a Linde- 
mann window at voltages of 7 to 12 kv, 
with a half-value layer of 0.1-0.4 mm. of 
skin. These very soft rays are used ex- 
tensively by dermatologists in the treat- 
ment of eczema. 

Most cutaneous cancers, chronic ulcera- 
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tions, and hemangiomas are too thick for 
effective therapy with Bucky rays. Some 
radiologists treat these lesions with hard 
rays and fractionated dosage, but in gen- 
eral softer qualities of radiation (45 to 
90 kv), given as contact therapy by the 
technic described by Chaoul and Adams 
(1933) and van der Plaats (1938), are pre- 
ferred. This practice, however, may also 
involve dangers. Pendergrass (38) pointed 
out that cartilage tolerates short-distance 
irradiation poorly. After calling attention 
to the hazards of radiation damage to 
hands and feet following contact roentgen 
therapy at 45 to 90 kv, Poppe (42) ob- 
served that “it would be an advantage to 
have an apparatus which could be op- 
erated at a lower voltage than that of 
Philips, for example, down to 20 kv, so 
that an even greater fall of intensity with 
depth could be obtained.” 

As early as 1936, Ebbehgj recommended 
that rays of softer quality, produced at 
voltages of 10 to 30 kv, should be used in 
the treatment of skin cancers which, after 
scraping, were less than 2 mm. thick. 
Such rays are harder than Bucky rays, but 
appreciably softer than those used in 
Chaoul therapy. Ebbeh¢gj, who intro- 
duced them into therapeutic radiology, 
called them ultrasoft rays. In subsequent 
papers he considered their physical prop- 
erties (17, 19, 20) and outlined their 
clinical possibilities (14-16, 18). The same 
radiation qualities have been studied by 
Jennings (27-29), Green (22), and Hendt- 
lass (24). 

Ebbehgj characterized the ultrasoft rays 
by the voltage at which they are produced 
and by their half-value layer. Paraffined 
paper was used as phantom material in 
measurements of the half-value layer, and 
it was shown that this material in its ab- 
sorptive qualities for ultrasoft rays closely 
corresponds to shaved ears of mice and 
rabbits (17). Accordingly, the half-value 
layer for these rays was stated in terms of 
millimeters of skin, the maximum being 
2mm. 

Ebbeh¢j’s based 


considerations were 


upon the assumption that the layers im- 
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portant to the nutrition of the skin are 
situated at a depth of about 3 mm. [Ip 
order to avoid radionecrosis, it is of the 
greatest importance, therefore, that as 
little of the roentgen dose as possible 
reach this “dangerous depth.” 

Most superficial lesions may be reduced 
to a thickness of 1 to 2 mm., by scraping in 
the case of skin cancers and by compression 
of hemangiomas. In treating lesions of this 
thickness there is no reason to use radia- 
tion qualities harder than ultrasoft rays, 
By measurements and comparison of depth- 
dose curves for ultrasoft rays and some 
of the harder rays in common use, Ebbehgj 
(19) demonstrated that the former give 
a greater safety factor, 7.e., the range of 
therapeutic effect is wider than that of 
the slightly harder radiation qualities. 
In other words, the advantage of ultra- 
soft rays is that, even when a completely 
adequate dose is delivered to the super- 
ficial lesion, only a minimal amount will 
reach the deeper, unaffected tissue; the 
danger of secondary radionecrosis is di- 
minished, with a corresponding increase 
in the chances of a good cosmetic result. 

Ultrasoft roentgen rays have proved to 
be useful in the treatment of cutaneous 
cancers less than 2 mm. in thickness 
after scraping (14-16, 18, 34, 44); the 
treatment is effective, and satisfactory 
cosmetic results are obtained. No radione- 
crosis was encountered after an observation 
period of fourteen years. 


CASE MATERIAL 


A total of 402 hemangiomas in 339 
patients were treated during the years 
1940 to 1952: 315 were elevated, while 
the remaining 87 were flat. The series 
consisted of 231 females and 108 males. 
Hemangiomas with measurements of 1.5 
xX 1.5 em. or less were classified as “small,” 
those exceeding 2.5 X 2.5 cm. were de- 
scribed as ‘“‘large,’’ while intermediate 
lesions were listed as ‘‘medium-sized.”’ 

It has always been the policy of our 
department (Department of Radiology, 
Town and County Hospital, Kolding, 
Denmark) to follow the patient until 
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the lesion has completely disappeared. 
There have been some failures, however, 
to report for follow-up examination. For 
the purpose of this final analysis of results, 
a questionnaire accompanied by an invita- 
tion to return for a follow-up examina- 
tion was sent to all the patients. 

Patients with 241 hemangiomas were ex- 
amined in person. In 155 cases, informa- 
tion was received as to the present state of 
the hemangiomas in the form of replies to 
the questionnaire. The evaluation of re- 
sults in the latter cases was made by com- 
parison with the clinical records. All of 
these patients had previously returned for 
examinations, for one to two years after 
the conclusion of treatment. Only 4 pa- 
tients, with 6 hemangiomas, failed to 
answer the questionnaire, but in these in- 
stances the information contained in the 
clinical records was so detailed (with photo- 
graphs) that the cases could still be in- 
cluded in the analysis. 


CLASSIFICATION OF HEMANGIOMAS 


The hemangiomas were not studied his- 
tologically, so that our classification is 
based on purely clinical characteristics: 


Flat hemangiomas 
Nevus araneus (stellate or telangiectatic angioma). 
Nevus simplex. 
Nevus flammeus (nevus vinosus or port-wine 
stain). 
Elevated hemangiomas 
Strawberry marks. 
Cavernous hemangioma. 


Nevus araneus was treated by electro- 
coagulation of the central vessel. 

In agreement with Traub (46), we under- 
stand nevus simplex to refer to the flat red 
spots seen in a large number of newborn 
infants in the area of the occipital protu- 
berance and, sometimes, on the skin over 
the glabella. Since these marks almost al- 
ways disappear spontaneously without 
leaving any scar, treatment is not indi- 
cated. 

All the flat hemangiomas in this series 
were port-wine stains. No cases of purely 
cavernous hemangioma (the subcutaneous, 
easily compressible tumor imparting a 
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Fig.1. Curve I, 20 kv, h.v.l. 1.05 mm. skin. Curve 
II, 30 kv, h.v.l. 1.35 mm. skin. Curve III, 30 kv, h.v.l. 
1.43 mm. skin. Curve IV, 30 kv, h.v.1. 1.6 mm. skin. 
Curve V, 30 kv, h.v.1. 2.01 mm. skin. 


bluish appearance to the skin) were ob- 
served. All of the elevated hemangio- 
mas treated were strawberry marks; these 
may be purely superficial or may contain a 
deeper, presumably cavernous element. 
No distinction between these two types 
was made in the present study. 

Histologically, both strawberry marks 
and port-wine stains are classified as capil- 
lary hemangiomas, but while the elevated 
lesions reveal a poorly differentiated endo- 
thelium, the cells of the flat hemangiomas 
are of adult type. This explains the con- 
siderably higher radiosensitivity of the 
strawberry marks. 


TECHNIC OF IRRADIATION 


During the period 1939-45, a Siemens 
tube was used, giving a beam with a half- 
value layer of 2.02 mm. of skin at 30 kv and 
of 1.15 mm. of skin at 20 kv. Most ele- 
vated hemangiomas were treated at 30 kv, 
while the thinnest strawberry marks and 
flat hemangiomas received the softer radia- 
tion. 

Since 1945, we have used a Machlett tube 
with a beryllium window, with a focus-skin 
distance of 10 cm. Depth-dose curves and 
radiation factors are shown in Figure 1. 

A few hemangiomas were treated with 
Bucky rays, usually in fractionated dosage, 

















Fig. 2. 


E. AMDRUP AND G. KNUDSEN 


Hemangioma treated at 30 kv, h.v.1. 1.35 mm. skin: 900 r on Aug. 24, 1948; 800 r on Feb. 21, 1949, 














Fig. 3 


Lesion treated at 30 kv, h.v.l. 2 mm. skin: 800 r on May 2, 1953; 800 r on 


Sept. 4, 1953. 


with 500 r at each sitting. Except in these 
few cases, a large single dose was given. At 
present we invariably use a single dose of 
800 to 1,200 r. 

The adjacent unaffected skin is protected 
by a thin shield of lead foil, 0.1 to 0.3 mm. 
in thickness, which is sufficient to stop the 
beam of ultrasoft rays. A hole correspond- 
ing to the form and size of the hemangioma 
is cut in the lead foil. In order to avoid 
unsightly pigmentation at the periphery of 
the hemangioma, the use of such a shield is 
urged. 

Flat hemangiomas are irradiated di- 
rectly, without compression. On the other 
hand, elevated hemangiomas must be 
compressed during the exposure. Other- 
wise the abundant amounts of blood 
present in these lesions will absorb a large 
proportion of the ultrasoft rays, resulting in 
an undue difference in the dose delivered to 
the surface and that reaching the deeper 
portions. 

Compression is carried out by a sheet of 
roentgen film from which the light-sensitive 





emulsion has been washed off. This film is 
placed on the side of the lead shield facing 
the hemangioma, and the shield is fixed by 
adhesive tape. So as to provide sufficient 
rigidity for compression, the shield under 
these circumstances is made of foil 1 mm. 
thick. Compression is not only an essen- 
tial part of the treatment, but, in addition, 
it equalizes the thickness of the various 
hemangiomas to such an extent that it is 
possible to standardize the choice of doses 
and radiation qualities. In the calculation 
of the dosage it must be considered that a 
portion of the ultrasoft rays is absorbed by 
the film. The film used by us is 0.2 mm. 
thick, absorbing approximately 17 per cent 
of the dose at 30 kv with h.v.1. of 1.6 mm. 
of skin. 

In the past two years we have used for 
the most part a Philips contact unit with a 
mica beryllium window. When small 
hemangiomas are treated with this unit, 
the radiation factors are: 2 cm F.S.D., 30 
kv, and h.v.1. 1.35 mm. of skin (Fig. 1). At 
this distance the unit has the advantage of 
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allowing compression to be carried out by 
the watchglass-shaped end of the roentgen 
tube. In the application of this technic the 
0.1 mm. lead foil found in dental film packs 
isused asashield. This foil is readily work- 
able and gives sufficient protection. Witha 
beam produced at 30 kv, with a half-value 
layer of 1.35 mm. of skin, less than 0.2 per 
cent of the dose applied penetrates the foil, 
which is fixed to the skin by a thin layer of 
mastic solution. 

If a hemangioma larger than 2 X 2 cm. 
is treated with the Philips contact therapy 
unit, the focus-skin distance must be 4 cm. 
to give a sufficiently large field. At 30 kv 
the beam has a half-value layer of 1.6 mm. 
of skin. At this distance, film compression 
must be used. 

Small hemangiomas rarely required more 
than one treatment, while for medium- 
sized and large lesions often two or occa- 
sionally three treatments were necessary. 
More than three exposures of 800 to 1,200 r 
were never given. 

The patient is instructed to return for ex- 
amination ten to fourteen days after 
therapy. A very slight reaction is then seen 
and the hemangioma usually shows distinct 
signs of regression. The treatment is not 
repeated until regression induced by the 
preceding exposure has ceased, and an in- 
terval of at least four months is always al- 
lowed between exposures. 


COSMETIC RESULTS 


Following treatment, some hemangiomas 
disappeared without leaving any scar, so 
that the former site of the lesion could not 
be located (Fig. 2). Others left a very 
slight scar, in the form of a small depig- 
mented or pink spot, visible to those famil- 
iar with the case history but otherwise un- 
recognizable. These results were classified 
as “‘excellent.”’ 

Other hemangiomas disappeared com- 
pletely, leaving behind a distinct but non- 
disfiguring scar (Fig. 3). The treated area 
was distinctly visible, due to some depig- 
mentation, possibly with a few tiny telangi- 
ectases or slight marginal pigmentation, 
but the skin was soft and without sclerotic 
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Fig. 4. 


Hemangioma treated at 30 kv, 
h.v.l1. 2 mm. skin: 1,400 r on Jan. 29, 1941. 
This is the poorest result obtained in the 
entire series. 


changes. In these cases and in those show- 
ing slight residual hemangioma, the results 
were considered ‘‘good.”’ 

Finally, some lesions disappeared, but 
left disfiguring scars (Fig. 4), with more 
distinct telangiectases or more intense pig- 
mentation and some cutaneous sclerosis. 
Such cases were classified, together with 
those in which either a disfiguring re- 
mainder was present or the lesion re- 
mained unchanged after treatment, as “‘less 
satisfactory.” 

In some instances, scarring was attribut- 
able to pretherapeutic ulceration and in- 
fection of the hemangiomas. 

Treatment may result occasionally in 
slight pigmentation of a marginal area, but 
this will usually fade in the course of a 
couple of years, more rapidly and com- 
pletely in blond than in brunet individuals. 
Not only this pigmentation, but also small 
remainders of the hemangiomas, have been 
seen, on follow-up examination, to disap- 
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TABLE I: RESULTS OF TREATMENT OF 315 STRAWBERRY MARKS AS RELATED TO SIZE OF THE Hi MANGIOMA 
Size — Classification - —_ mn we 
— A+B+C D 5 F G otal 

Small 10 69 58 32 2 _— 

Medium-sized 14 19 4 23 4 104 

Large 7 10 12 7 4 40 

Tora 31 98 114 62 10 6° 
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Hemangioma treated at 20 kv, h.v.l. 0.9 mm. skin: 1,200 r on March 22, 


1944. The last photograph was taken on July 14, 1945. The lesion was a large 
port-wine stain, of which the portions reaching down below the patient’s knickers 
were first treated with good effect. Later, Ebbehgj was allowed to treat a field in the 
middle of the large hemangioma, and it was planned to treat the small peripheral 


portions afterward. 
follow-up examination. 
further treatment unnecessary! 


pear in the course of time. The latter ob- 
servation is in agreement with that of 
Thomas and Fjeldborg (45). In general, 
the scars became more invisible in the 
course of years. Superficial strawberry 
marks left a scar at the level of the skin, if 
at all. If there had originally been an ap- 
preciable subcutaneous element, a slight 
depression was usually present at the site, 
rarely visible but distinctly palpable. 

As already mentioned, many writers 
warn against radiation therapy of heman- 
giomas of the scalp because of the danger 
of permanent loss of hair in the irradiated 
area. In most instances in our series hair 
failed to return at the treatment site and in 
a narrow surrounding zone, but cases were 
seen in which regrowth of hair did take 
place at the location of the former lesion. 
Alopecia exactly similar to that following 
irradiation has recently been observed in 
association with a medium-sized heman- 
gioma of the scalp in spontaneous regres- 
sion. Even in the narrow marginal zone 
We are there- 


there was absence of hair. 





However, we did not see the patient until she returned for 
In the meantime she had married and (therefore?) considered 


fore not convinced that alopecia is always 
to be ascribed solely to treatment. 


RESULTS OF TREATMENT OF STRAWBERRY 
MARKS 


The results of treatment of 315 straw- 
berry marks, as disclosed by the answer to 
the questionnaire and by the follow-up ex- 
amination, were classified as follows (2 
cases receiving further treatment elsewhere 
are excluded) : 

A. Unchanged, 5 (2 seen at the follow- 
up examination in 1954). 

B. Disfiguring residual lesion, 12 (2 
seen at follow-up in 1954). 

C. Slight, visible residual lesion, 12 (8 
seen at follow-up). 

D. Complete disappearance with no 
scar, 98 (55 seen at follow-up). 

E. Complete disappearance with slight 
scar, 114 (83 seen at follow-up). 

F. Complete disappearance with dis- 
tinct, non-disfiguring scar, 62 (32 seen at 
follow-up). 

G. Complete disappearance with dis- 
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TABLE II: 
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SuRVEY OF 270 OF THE 284 STRAWBERRY MARKS WHICH DISAPPEARED COMPLETELY, /.¢., THE 
Groups D, E, F, ANp G, AS RELATED TO H.V.L. IN MILLIMETERS OF SKIN 











— eh ge Smee 


“4 aaa 
h.v.l. > 2 mm. Total 





Stee (site) D+E F+G D+E F+G 
Small 
“On the face 33 6 21 5 65 
At other sites 60 6 12 15 93 
Medium-sized _ _ ; 
On the face 7 1 0 15 
At other sites 37 8 9 14 68 
Large 
On the face 0 0 0 0 0 
At other sites 17 2 5 5 29 
~ Tora 154 23 54 39 270 


figuring scar, 10 cases (7 seen at follow-up). 

Results classified as D and E, represent- 
ing 212 lesions (67.7 per cent), are con- 
sidered excellent. One hundred and thirty- 
eight of this number (73 per cent) were 
seen at the follow-up examination in 1954. 
Groups C and F, representing 74 lesions 
(23.7 per cent) are considered good; 40 
of these cases (21.2 per cent) were seen at 
follow-up. Goups A, B, and G, numbering 
27 (8.6 per cent), are regarded as less satis- 
factory. Eleven (5.8 per cent) from these 
latter groups were seen at follow-up. 

Three cases unchanged by irradiation 
were later subjected to surgical treatment. 
Six cases with disfiguring residual lesions 
were subsequently given further roentgen 
treatment. 

In 14 cases, ulceration and infection had 
developed before the institution of treat- 
ment. In 4 of these the scar was slight, in 
10 distinct. 

As might be expected, the cosmetic re- 
sults were most satisfactory following treat- 
ment of small hemangiomas. An excellent 
result was obtained in about 74 per cent of 
these, as compared with about 60 per cent 
of lesions of medium size, and 50 to 60 per 
cent of the larger ones (Table I). The 
present material does not show any relation 
between scarring and location of the heman- 
gioma. 

To elucidate the importance of the half- 
value layer in the ultimate cosmetic result, 
the cases in which the hemangiomas had 
completely disappeared (Groups D, E, F, 
and G) were analyzed. The 14 cases in 
which previous ulceration and infection 





may have played a role in the ultimate cos- 
metic result were excluded, leaving a total 
of 270 cases to be evaluated. 

As shown in Table II, these 270 heman- 
giomas are divided into two _ groups: 
those treated with ultrasoft rays having 
a half value layer of less than 2 mm. of 
skin and those treated with ultrasoft 
rays having a half-value layer of 2 mm. of 
skin or even harder rays. Excellent results 
were obtained in 208 cases (D and E); 
distinct (F) or disfiguring scars (G) were 
present in 62. 

It appears that the softer qualities of 
radiation produced highly superior results. 
In addition, it should be noted that all the 
less satisfactory results (Group G) were ob- 
tained after treatment with rays having a 
half-value layer of at least 2 mm. of skin. An 
attempt was made to determine whether 
the lesions in Groups F and G in which the 
harder radiation was used had received a 
relatively larger dose or whether the age 
distribution was less favorable than in other 
groups, but neither proved to be the case. 

Definite conclusions cannot be drawn on 
the basis of the present limited material, 
but the results tend to support Ebbeh@j in 
his emphasis on the advantages of ultrasoft 
rays in the treatment of superficial lesions 
which can be reduced to a thickness of 
about 2 mm. or less. Our evidence indi- 
cates that this therapy is as effective as that 
in which a harder quality of rays is em- 
ployed. 

The patients were asked if they were 
satisfied with the cosmetic result. The 


answer was in the affirmative in 283 cases, 
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TABLE III: RESULTS OF TREATMENT OF 86 PorRT-WINE STAINS AS RELATED TO SIZE OF LESION 





Size A B c 
Small 7 1 5 
Medium-sized 2 5 9 
Large 1 3 8 
~ ‘Tor 9 22 


TOTAL 10 


11 patients were dissatisfied, and in 21 in- 
stances no response was obtained. 


RESULTS OF TREATMENT OF PORT-WINE 
STAINS 


A total of 87 port-wine stains in 73 pa- 
tients were treated (Table III). One case, 
given further treatment elsewhere, was ex- 
cluded from the survey. The results, 
grouped according to the same classifica- 
tions as that employed for the strawberry 
marks, with 52 seen at follow-up, were as 
follows: 

A. Ten cases, with 5 seen at the follow- 
up examination. 

B. Nine cases, with 6 seen at follow-up. 

C. Twenty-two cases, with 9 seen at 


follow-up. 

D. Twenty-eight cases, with 19 seen at 
follow-up. 

E. Fourteen cases, with 11 seen at 
follow-up. 


F. Three cases, with 2 seen at follow-up. 

G. No cases. 

Radiation therapy of port-wine stains is 
usually net recommended. We have no ex- 
perience with other forms of treatment, but 
as appears from the figures, satisfactory re- 
sults may be obtained by ultrasoft rays. 

The majority of the lesions considered 
here were treated with a beam produced at 
20 kv, h.v.1. 1 mm. of skin. A single dose of 
1,000 to 1,200 r was given without com- 
pression and after careful shielding. More 
recently we have for the most part used a 
beam having a half-value layer of 1.35 to 
1.43 mm. of skin (Fig. 1). The results do 
not seem to differ from those previously ob- 
tained, but the number of hemangiomas 
treated with these qualities is as yet rela- 
tively small. 

Small hemangiomas most frequently dis- 
appeared, leaving only a slight scar or none 


——Classification ——_—__#! 


E F G Total 
93 10 1 0 Ph 
1 4 2 0 23 
4 0 0 0 16 
28 14 3 0 i? 


at all after one or, at most, two treatments 
given at an interval of four months or more: 
with this mode of treatment large heman- 
giomas became less conspicuous (Fig. 4). 

No scar formation was encountered in 
the irradiated area after a single dose of 
1,000 to 1,200 r. After two administrations 
of this dose, very slight atrophy usually 
developed, and three exposures resulted in 
a slightly more distinct scar. No more than 
three treatments have been given to the 
same field, even though the patients often 
expressed a desire for additional irradia- 
tion. 

Fifty-nine patients were satisfied with 
the result, while 17 were dissatisfied, not 
with the scarring, but with failure of the 
hemangiomas to disappear completely. 

In follow-up of the port-wine stains no 
disappearance of residual lesions was ob- 
served. The hemangiomas were found to 
be entirely unchanged as compared with the 
appearance several years earlier. 


SUMMARY AND CONCLUSIONS 


Ultrasoft rays have been found to be 
suitable for the treatment of both flat and 
elevated hemangiomas. They may be 
given to all superficial hemangiomas, ir- 
respective of their location. The technic is 
simple and the administration rapid, re- 
quiring a few seconds up to a few minutes. 
This is an obvious advantage, especially in 
the case of a young, restless child. Careful 
shielding of the surrounding, unaffected 
tissue is important. Flat lesions are irra- 


diated directly; for the elevated variety, 
compression must be used. 

Radiation with a half-value layer of less 
than 2 mm. of skin is to be preferred. The 
radiation factors at present most fre- 
quently employed by the authors are: 30 
kv and 1.35 or 1.43 mm. of skin. 
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hemangiomas, it may be of advantage to 
use a still lower voltage, as 20 kv with a 
half-value layer of 1.01 mm. of skin. The 
dose of 800 to 1,200 r is given in one sitting 
and is not repeated until after a lapse of at 
least four months. 

A series comprising 315 elevated and 87 
flat hemangiomas is reported. For these 
cases the radiation was produced at 20 to 
30 kv, with a half-value layer of 1.0 to 2.0 
mm. of skin. The treatment proved to be 
as effective as irradiation with a harder 
beam and the cosmetic results were su- 
perior. No instance of radionecrosis was 
encountered on follow-up examination. 

The technic of treatment is described and 
the results are analyzed. For an account of 
the physical properties of ultrasoft rays 
the reader is referred to publications by 
Ebbehgj. 


Kommunehospitalet 
Copenhagen K, Denmark 
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SUMARIO 


Los Rayos X Ultrablandos en el Tratamiento de los Hemangiomas. Examen Subsiguiente de 
400 Casos de Nevos Pigmentarios (Lunares Frambuesiformes y Manchas Vinosas) 


Se comunica el empleo de rayos X ultra- 
blandos en el tratamiento de hemangiomas; 
315 de las lesiones eran elevadas (lunares 
frambuesiformes) y 87 planas (manchas 
vinosas). Se describe la técnica de la 
terapéutica y se presentan los resultados. 

La calidad de la radiacién empleada se 
produjo a 20 a 30 kv, con una capa de 
hemirreduccién de 1 a 2 mm. de piel. La 
dosis fué de 800 a 1,200 r, sin que se repitiera 


el tratamiento en un plazo a lo menos de 
cuatro meses. Recalcase la importancia 
del cuidadoso resguardo del tejido indemne 
circundante e igualmente de la compresién 
de los hemangiomas elevados durante la 
irradiaci6on. 

El tratamiento resulté eficaz y se obtu- 
vieron excelentes resultados estéticos. En 
el examen subsiguiente no se encontré 
ningtin caso de radionecrosis. 
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Carcinoma of the Posterior Tongue Treated with Radiation’ 


CHARLES L. MARTIN, M.D., and JAMES A. MARTIN, M.D. 


Dallas, Texas 


TIS CUSTOMARY to group primary lingual 
I carcinomas according to their site of 
origin. The most frequent locations are 
the lateral border, the base, and the an- 
terior tip of the tongue, in that order (1). 
Most authors define that portion of the 
tongue limited anteriorly by the circum- 
vallate papillae and posteriorly by the 
valleculae as the ‘“‘base’’ (2), Tumors 
growing in this region are, at times, in- 
cluded in discussions of oropharyngeal and 
hypopharyngeal tumors, which occur in 
close anatomical proximity. Since the 
embryological formation of the posterior 
tongue enjoys a different origin from the 
anterior two-thirds, the two regions may 
have different tissue characteristics, and 
tumors arising in the base have been said 
to be more anaplastic (3). 

In this study, tumors of the extreme 
posterolateral tongue are considered with 
lesions of the true base, as defined above, 
in order to evaluate problems common to 
both regions. Outstanding among these 
problems are the difficulties in early diag- 
nosis and the obstacles in the pathway of 
an adequate therapeutic approach. 

A persistent, although non-tender, mass 
in the free portion of the tongue can 
usually be detected early by the patient, 
and this often is the chief complaint lead- 
ing him to his doctor. A similar process on 
the posterior tongue may remain out of 
sight, undetected and undisturbed for an 
unknown period of weeks or months, and 
may extend to adjacent areas and release 
emissary cells to lymph nodes in one or 
both sides of the neck before discovery. 
Local ulceration complicated by infection 
and pain characteristically direct attention 
to the fact that something is wrong. A 
sore throat, with attendant difficulty in 
swallowing, and a “kernel” in the neck are 


eee 


common findings in general practice and 
are often treated symptomatically, on the 
assumption that they are due to a simple 
infection, until persistence dictates more 
complete examination. A frequent symp- 
tomatic pattern associated with postero- 
lateral tongue lesions is pain in the pos- 
terior jaw with radiation into the ear, face, 
and temple on the side of involvement. 
One cannot place too much stress on the 
importance of indirect mirror examinations 
and direct finger palpation of the posterior 
tongue in the presence of these complaints. 

The relative inaccessibility of the region 
accounts for the lack of a standard ap- 
proach in therapy. External irradiation is 
among the most frequent methods em- 
ployed (4, 5), but it may be poorly directed 
even when large treatment fields are used 
if the therapist conducts only a hurried 
preliminary examination. The difficulties 
inherent in directing intraoral cone ther- 
apy with accuracy are evident. Complete 
surgical extirpation of the lesions re- 
quires a highly skilled and courageous sur- 
geon. When excision includes a portion of 
the pharynx and mandible, or when 
tracheotomy and laryngectomy are neces- 
sary to avoid dangers of aspiration, the 
functional and cosmetic results often leave 
much to be desired. Since the incidence 
of cervical metastases is high, surgical neck 
dissections will be frequent additions to 
the method, either therapeutically or 
“prophylactically.” 

ETIOLOGY 

Etiologic factors presumably associated 
with tongue cancer vary in their frequency, 
and hence in their importance, from one 
series to another. Whereas most reports 
record a significantly high association of 
syphilis, this was not true of our series. 


‘Presented at the Forty-first Annual Meeting of the Radiological Society of North America, Chicago, IIL. 
Dec. 11-16, 1955. 
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Fig. 1 
the lateral floor of the mouth. B 
months after therapy 


In fact, only one patient actually required 
treatment for frank syphilitic glossitis. 
The glossitis of Plummer-Vinson’s syn- 
drome, which apparently predisposes to a 
significant incidence of cancer of the tongue 
in Swedish women (5), is not an obvious 
factor in this country. Fraser in Scotland 
(6) observed a high incidence of cancer of 
the tongue in localities where the con- 
sumption of “raw spirits’ is high, and 
Jacobsson in Sweden found excessive alco- 
hol consumption to be “rather more typi- 
cal’ in those patients with tumors arising 
in the tongue base. It has been our im- 
pression, also, particularly in recent years, 
that alcoholism is more common in pa- 
tients with posterior tongue lesions than 
in other patients seen in the tumor clinic. 
This leads one to speculate as to whether 
a long standing avitaminosis with attend- 
ant glossitis from chronic alcoholism may 
indeed cultivate fertile ground for an 
epithelial new growth. The chronic irri- 
tation produced by heavy smoking, jagged 
teeth, or poor fitting dentures is probably 
of more etiologic significance, since these 
factors are conspicuous in most studies, 
including the present one. The habit 


of snuff dipping enjoyed in the rural sec 
tions of the Southwest by many older 
women plays a similar irritative role, par- 


Flat squamous-cell carcinoma, Grade 2, involving the posterior and lateral tongue with extension to 
X-ray demonstration of the radium needle pattern C. Primary healing two 
Note that the teeth have not been disturbed 


ticularly in the formation of leukoplakia 
and carcinoma of the lateral tongue, sulcus, 
and buccal mucosa. 


MATERIAL 


In the period from 1936 to 1950, a total 
of 120 cases of primary carcinoma of the 
tongue have been seen in our clinic. Forty 
of these, 33.3 per cent, involved the pos- 
terior third of the tongue and represent the 
material for this study. Males outnum- 
bered females, roughly two to one. Most 
patients were in the age range between 
fifty and eighty years, the youngest being 
thirty-two years of age and the oldest 
eighty-four. 

METHOD OF TREATMENT 

All patients were treated primarily with 
irradiation technics employing low-inten- 
sity radium needle implantation of the 
primary tumor, as described in previous 
reports (7, 8). Lymph node metastases, 
when present, were treated by interstitial 
radium implants combined with heavily 
filtered x-ray therapy with conventional 
220-kv equipment (9). Radical surgery 
as a primary approach has not been used 
in any instance. “ 

Adequate atropinization and local anes- 
thesia are imperative if one is to obtain 
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good access to the posterior tongue for 
radium needle implantation. As a rule, 
lesions located in the true base of the 
tongue are treated by the vertical implan- 
tation of needles containing 2.4 mg. of 
radium distributed in 4.0 cm. of active 
length. This procedure is not too difficult 
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the production of proper needle patterns 
in these irregular areas, and a certain 
amount of clinical judgment and experi- 
ence are essential. 

One is impressed by the relative supe- 
riority of palpation under anesthesia over 
visualization in mapping the outlines of 





Fig. 2. A. 
Biopsy revealed squamous-cell carcinoma. B. 
Large mass of cervical metastases in the right 
months after radiation therapy. 


Mass measuring 2.0 X 2.5 cm., 


when the patient is properly prepared and 
the tongue is held down firmly with a long 
curved metal tongue depressor. Tumors 
on the posterior lateral border and exten- 
Sions into the floor of the mouth and 
sides of the pharynx are implanted with 
needles containing 1.33 mg. of radium in 
1.5 em. of active length. Prompt healing 
and the prevention of sloughs depend on 





well back in the right posterior tongue (arrow). 


Appearance three months after therapy. C 


upper neck, with complete regression (D) three 


these tumors, particularly when extension 
has occurred downward into the vallec- 
ulae. Our preconceived needle patterns 
are often changed at the operating table 
after a proper examination is carried out. 

All patients are hospitalized for a week 
while the radium is in place, during which 
time symptomatic and supportive care add 
significantly to comfort and uneventful 











Fig. 3. A 


lateral floor of the mouth and into the anterior tonsillar pillar is shown on the left. B. 
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Squamous-cell carcinoma, medium grade, of the posterolateral tongue with extension into the 


Radium needle pattern. 


C. Healed tongue and pharynx nine months after therapy. 


TABLE I: CARCINOMA OF THE POSTERIOR TONGUE: 
SURVIVALS 
Total Five-Year 
Cases Survivals 
Patients without palpable nodes 18 10 (56%) 
Patients with palpable nodes 
On admission 14 3) (23%) 
Later Ss 2 oe 
TOTAL 40 15 (38%) 


convalescence. Local infections in ulcer- 
ated lesions can be controlled by mouth 
washes, frequent applications of mercuro- 
chrome, and the addition of antibiotics 
when indicated. Pain and sleeplessness 
are relieved by medication. If edema of 
the posterior tongue is of such degree as to 
prevent swallowing, fluids can be admin- 
istered intravenously for a day or two until 
the patient is able to take nourishing liquids 
or soft solids by mouth. Since all needles 
are anchored in place by stitches, acci 
dental displacement during this period is 
not a problem. If the tumor and its ex 
tensions interfere with swallowing, a small 
polyethylene catheter is introduced 
through the nose, past the lesion, and into 
the stomach, so that nutrition, maintained 
by a constant milk drip, can be started 
before definitive therapy is begun. Such 
a tube is well tolerated and can be used 
by the patient following discharge, for a 





month or more if necessary. Although 
in the present series tracheotomy was not 
found to be necessary prior to therapy, 
it can be used as a life-saving procedure 
if the airway becomes embarrassed. 


ANALYSIS OF RESULTS 


In the series reported here, 35 of the 40 
lesions were established by biopsy as 
squamous-cell carcinoma, usually of me- 
dium grade. Four of the 5 patients in 
whom biopsy was not obtained died be- 
fore the end of five years, and 3 of the 
deaths were definitely due to cancer. Fif- 
teen patients lived over five years and 
were free of cancer for that period, repre- 
senting a survival rate of 38 per cent 
(Table I). The absolute survival rate for 
all 120 tongue cancer cases during this 
same period of observation was roughly 
the same, at 33 per cent. A total of 22 
patients in this series presented clinical 
node metastases either at the first ad- 
mission or subsequent to treatment of the 
primary lesion. As would be expected, 
the salvage in this group fell to 23 per cent 
(5 out of 22) as compared to 56 per cent 
(10 out of 18) in the absence of cervical 
metastases, Of the 4 patients with bilateral 
node involvement, none survived. Sevet- 
teen of the deaths are definitely classed as 
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Fig. 4. A 


neck. C. Complete primary healing two months later. 


cancer deaths while there were 8 due to 
other causes before the end of the five- 
year period. The needle method was suc- 
cessful in producing healing of the primary 
lesion, usually within the first six to eight 
weeks, in over half of the patients treated. 
COMPLICATIONS 

It is significant that the complications of 
treatment in this series are considered, 
with one exception, to be relatively minor. 
There was only one instance of mandibular 
osteonecrosis and fistula formation, de- 
tected following extraction of teeth almost 
two years after therapy and eventually re- 
quiring partial mandibular resection. The 
patient recovered, however, and was well 
when last seen eight years after treatment 
of the tongue lesion. In the early years, 
it was customary to add prophylactic 
irradiation to the node drainage areas dur- 
ing treatment of the tongue carcinoma, 
and it is in such cases that mandibular 
necrosis has occurred. Since discontinu- 
ance of this practice, and with careful 
avoidance of overlapping treatment tech- 
nics in the region of the mandible, even 
when nodes are present, we feel that the 
incidence of such complications has been 
all but eliminated without obvious deterio- 
ration of survival rates. Teeth are not 
routinely disturbed prior to treatment un 
less poor dental hygiene dictates extraction 
or their position interferes with the ap 
proximation of adequate radium needle 
patterns to the tumor. In 
there were complications in the form of 


10 instances, 
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Photograph showing anterior edge of a deep-seated carcinoma of the posterolateral tongue. B 
Roentgenogram showing the needle pattern in the tongue and alsc beneath a metastatic node in the upper left 






small areas of ischemic necrosis in the 
tongue (4 cases), pain in the tongue scar 
following healing (2 cases), and areas of 
ischemic necrosis in the skin of the neck 
following irradiation of lymph nodes (4 
cases). Where correction of these defects 
could not be accomplished with conserva- 
tive handling, local resections and grafting, 
when necessary, have been followed by 
prompt healing. It is of interest that 8 of 
the 11 patients having complications have 
survived five or more years without disease. 
DISCUSSION 

The survival rates reported by other 
authors for carcinoma of the posterior 
tongue are generally lower than those for 
lesions involving the anterior tongue. 
This appears to be true for all methods of 
therapeutic approach. Although our series 
is small, the absolute salvage of roughly 
one in three compares favorably with re 
sults obtained in other tongue areas and 
indicates that the low-intensity radium 
needle technic offers certain advantages 
(Table IT). 

Satisfactory evaluation of treatment 
methods requires analysis of the factors 
affecting prognosis and study of the fail 
ures. In this series, syphilis was found to 
have no prognostic significance, nor was 
there any recognizable difference in sur 
vival or resistance between the sexes, al 
though recent British studies have indi 
cated a more favorable outlook in women 
(10). It is a fact that the extent of the 
primary lesion beyond the tongue is of 
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TaBLB II: CARCINOMA OF THE POSTERIOR TONGUE: 
REPORTED CURE RATES 
Five-Year 
Total Survivals 
Cases (%) 
Juliette Baud (Curie Foundation) 331 10 
Elis Berven (Radiumhemmet ) 12 
Sir Stanford Cade (Westminster 
Hospital) 89 17.9 
B. W. Windeyer ( Myerstein Insti- 
tute of Radiotherapy) 81 9.8 
Constance Wood (Hammersmith 
Hospital 78 18.0 
H. B. Elkins (State University of 
Iowa 47 23.4 
Martin and Martin 40 38 


definite importance, and most clinics place 
lesions with extension into the tonsillar 
fossa, tonsillar pillars, or posterolateral 
floor of the mouth in a definitely poorer 
prognostic category than localized lesions. 
With the use of low-intensity radium 
needles, this feature would appear to be 
compensated and, indeed, no significant 
difference in survival between patients 
with localized tumors and those with such 
extensions was observed (Table III). 


Tapie III: CARCINOMA OF THE POSTERIOR TONGUE: 
Errect oF EXTENSION ON SURVIVAL 


Num- Five-Year 


ber Survivals 
Localized in tongue 23 8 (35% 
Extension to floor, pharynx or epi- 
glottis 17 7 (41%) 


The true failures—17 cancer deaths 
resulted from inability to control the 
tongue and neck disease in 13 instances 
and the appearance of disseminated hema- 
togenous metastases in 4 cases, the latter 
including 2 cases of pulmonary metastases 
and 1 of widespread bone involvement. 
The local recurrence rate was low, and 
failure to control the primary tumor was 
usually the result of uncontrolled tumor 
extension low in the pharynx or deep into 
contiguous tissues. There were no tumors 
which could actually be classed as radio 
resistant, although there were variations 
in degree of responsiveness and rates of 
regression 

In this series, there are two factors which 
can definitely be incriminated as indicating 
a poor prognostic outlook, namely, delay 
in seeking treatment and the presence of 
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lymph-node metastases. A definite drop 
in survival rates accompanied increasing 
delay between the appearance of symptoms 
and treatment. This is as would be ex. 
pected. A delay of six months or more 
spelled a significant drop in salvage, and 
the best results were obtained in those 
patients with symptoms for three months 
or less. A total of 22 patients, or roughly 
half the series, received treatment for 
lymph-node metastases. This incidence 
of node involvement is generally lower, 
however, than in many reported series, 
some of which record this occurrence in as 
many as 92 per cent (11), often with a high 
percentage of bilateral dissemination. This 
would indicate a fairly high incidence of 
early diagnoses in the present series and 
by the same token reflects definite credit 
upon the diagnostic acumen of the men 
in our locality who have referred the pa- 
tients for treatment. Again, the impor- 
tance of the laryngeal mirror and the 
palpating index finger is emphasized if 
one is to hope for improvement in the con- 
trol of posterior tongue lesions. The low 
incidence of irradiation sequelae, such as 
dryness of the mouth and damage to the 
teeth, favor the localized cancerocidal 
dose by needle implantation over the ir- 
radiation of larger volumes of tissue by 
external sources. 


SUMMARY 


In a group of 40 cases of cancer of the 
posterior third of the tongue treated pri- 
marily by irradiation, a five-year salvage 
of 38 per cent was obtained. The primary 
lesions were implanted with low-intensity 
radium needles while neck nodes were 
managed by a combination of radium- 
needle implantation and x-ray therapy. 
Secondary surgery was used for removal of 
sequelae in a few cases. No block dissec- 
tions were done. ‘The results obtained com- 
pare favorably with a salvage of 33 per 
cent obtained for a group of 120 cancers 
involving all portions of the tongue treated 
with a similar technic. 


3501 Gaston Ave 


Dallas 10, Texas 
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SUMARIO 
Carcinoma de la Porcidn Posterior de la Lengua Tratado con la Irradiacidn 


En un grupo de 10 casos de cancer del 
tercio posterior de la lengua, tratados pri- 
mariamente con la irradiacién, se obtu- 
vieron 38 por ciento de salvaciones de 
cinco afios. En las lesiones primarias se 
implantaron agujas de radio de poca in- 
tensidad, en tanto que los ganglios cervi- 
cales fueron atendidos con una combina- 
cién de implante de agujas de radio y de 
roentgenoterapia. Se us6 la cirugia secun- 
daria para eliminar secuelas en algunos 
casos. No se hicieron disecciones en 
bloque. Los resultados obtenidos se com- 
paran favorablemente con el 33 por ciento 
de curaciones conseguidas en un grupo de 


120 canceres que afectaban todas las por- 
ciones de la lengua y fueron tratados con 
una técnica semejante. 

Los dos principales factores que contri- 
buyeron a un prondéstico malo fueron la 
tardanza en el tratamiento y la existencia 
de invasién de los ganglios linfaticos. En 
esta serie, la sifilis carecié de importancia 
prondstica. Los resultados no favore- 
cieron a un sexo mas que al otro, y la difu- 
sién del cancer a la fosa amigdalina, los 
pilares de las amigdalas o la porcién pos- 
terolateral del suelo de la boca fué aparen- 
temente contrapesada por las ventajas del 
implante de radio. 





The Treatment of Lung Cancer with 
Radiation and Radiomimetic Drugs' 


DAVID J. LOCHMAN, M.D., and ROGER S. MORRIS, M.D. 


LS ENCOURAGING results obtained by 
Roswit and his associates (4) by com- 
bining roentgen irradiation with nitrogen 
mustard in the treatment of pulmonary 
carcinoma prompted the writers to under- 
take this form of therapy between 1950 
and 1954. Although the response of pul- 
monary carcinoma to nitrogen mustard is 
limited, it is sufficient to suggest that if it 


TABLE I: AVERAGE SURVIVAL FROM ONSET OF SYMPTOMS AND AVERAGE DURATION OF PALLIATION 


Duration 





paises \ll Patients —_——|— —X-Ray Therapy Only— -— Combined Therapy— 


or the irradiation could be spread over a 
much longer period of time. None of 
these seemed desirable, so that in our later 
patients, the x-ray therapy was given first. 
followed at once by nitrogen mustard while 
the tissues were undergoing their fullest 
radiation reaction. The lower systemic 
toxicity which could be expected seemed an 
advantage and Klopp’s work (3) indicated 





Duration | Duration 


Dose Range Number Survival f Number Survival Number Survival f 
of Period bal of Period bea of Period “4 
; alliation ; alliat : ’ alliati 
Patients (months Palliatio Patients (months) Palliation Patients (months Palliation 
months (months (months) 
Over 4,000 rDn 15 12.5 5.1 6 12.1 LF 9 12.7 7.4 
Below 4,000 rDn 23 15.2 4.4 12 18.1 6.2 11 12.0 2.3 
All levels 38 14. 4.7 18 16.2 4.7 20 12.3 4.7 


were combined with radiation better pallia- 


tion might then be achieved. Results 
from irradiation alone are only fair. With 


the addition of nitrogen mustard, an in- 
crease in mean survival from 9.4 months to 
12.8 months from onset of symptoms has 
been reported. 

In experiments on mice, Karnofsky ef 
al. (2) found that the toxicity of mus- 
tard, as measured by its lethal effect, was 
reduced by preliminary irradiation. In 
view of this apparent decrease in the effec- 
tiveness of the drug, it was decided to give 
the irradiation following rather than pre 
ceding the administration of the mustard, 
a procedure which had also been tried by 
others. It gradually apparent, 
however, that the magnitude of the sys 
temic reaction, particularly the hemocytic 
depression, limited the amount of radia 
tion which could be given. Several ways 
of avoiding this were possible: The dose 
of mustard could be reduced, there could 
be a delay between the administration of 
mustard and irradiation to allow recovery, 


became 
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that there would be no impairment of 
effectiveness of the mustard. 


MATERIAL AND METHODS 


Our pulmonary cancer series numbered 
38 patients, 32 males and 6 females, and 
included 20 squamous-cell, 8 undifferen- 
tiated, and 3 anaplastic carcinomas and 2 
adenocarcinomas. The diagnosis in the 
remaining 5 was based on the finding of 
neoplastic cells in sputum. In all except 
12 obviously inoperable patients explora- 
tory thoracotomy was done, with partial 
resection of the tumor (19 cases) or pneu- 
monectomy (7 cases). Patients with evi- 
dence of generalized carcinoma were not 
accepted for treatment. No patient with 
a recorded white blood count under 5,000 
received chemotherapy. 

The radiation was given at 250 kvp, 
h.v.l. 1.5 mm. Cu, and focal-skin distance 
50 cm. The treatment was directed to 
both the primary tumor and the mediasti- 
num. A tissue dose rate of about 1,000r 
per week was maintained. 


Accepted for publication in May 1955. 
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Vol. 66 RADIATION AND RADIOMIMETIC DRUGS IN LUNG CANCER 


Six patients received intravenous nitro- 
gen mustard initially and 6 following 
irradiation. The dose was ().2 mg. per 
kilogram of body weight on each of four 
successive nights. Because of ease of ad- 
ministration and decreased side effects, an 
oral mustard-like preparation, triethylene 
melamine (TEM), and an intramuscular 
preparation, triethylene phosphoramide 
(TEPA), were also used. In all patients 


TABLE II RADIOGRAPHIC EVIDENCE OF TUMOR 
REGRESSION 


| as Deemannts =~ . Ts 
Number Percentage Showing Tumor 


Dose Range | of Regression aie 
Patients | jj X-Ray Combined 
Treat- Only Therapy 
Over 4,000 rDn| 15 80 33 78 
23 39 42 33 


Under 4,000 rDn 


given oral chemotherapy, the drug was ad- 
ministered before irradiation. Six pa- 
tients received an average of 20 mg. TEM 
in three days; 2 were given 10 mg. TEPA 
daily for seventeen days, at the beginning 
of the course of radiation. Where chemo- 
therapy was given first, irradiation followed 
within the week. Eighteen patients re- 
ceived radiation alone. X-ray films of the 
chest were made at the beginning and at 
the termination of treatment and at inter- 
vals thereafter. 
DISCUSSION 

From experience with other neoplasms, 
it is reasonable to assume that doses be- 
low 4,000 rDn in four weeks are normally 
only palliative. To assess the value of 
higher doses, the patients were separated 
into those receiving an estimated tumor 
dose above 4,000 r and those receiving less 
than this amount. Palliation was not 
considered achieved unless the patient was 
ambulatory, able to take care of himself 
at home, and free of pain. ‘The average 
survival periods and duration of palliation 
are shown in Table I. Neither was in- 
creased by the higher dose of radiation nor 
the addition of chemotherapy. 

While the patients who received higher 
doses showed greater tumor regression as 
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TABLE III: COMPARISON OF SEQUENCE IN COMBINED 
THERAPY 


Number Survival from Duration 





Sequence of Onset of of 
Patients Symptoms Palliation 
Initial 
chemotherapy 14 12.8months 4.3 months 
Initial 
radiotherapy 6 11.0months 5.4 months 


demonstrated on chest films (Table II), 
their clinical response was no better than 
that of the others. The sequence in which 
radiation and mustard were given had no 
effect on the results (Table III). Pa- 
tients who had experienced symptoms 
longest before treatment generally re- 
ceived lower doses of radiation. In these 
palliation seemed to be of the longest dura- 
tion, which would indicate that the natural 
history of the disease exerts more in- 
fluence on survival time than any other 
factor. 
CONCLUSIONS 

1. The clinical results produced by a 
combination of chemotherapy and irradia- 
tion in primary lung cancer are not supe- 
rior to those obtained with irradiation alone, 
though chemotherapy in combination with 
high-dose irradiation is followed by greater 
objective evidence of tumor destruction. 

2. Irradiation alone gives substantial 
symptomatic relief, but high dosage does 
not increase survival time over moderate 
dosage. 

3. The sequence in which chemo- 
therapy and radiation are given does not 
affect the clinical result. 

Department of Radiology 
University of Chicago 
Chicago 37, Ill 
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SUMARIO 
E] Tratamiento del Cancer Pulmonar con la Irradiacidn y las Drogas Radiomiméticas 


Preséntase una serie de 38 carcinomas del 
pulmén, 18 de los cuales fueron tratados 
con la irradiacién roentgen sola, 12 con la 
irradiacién ya precedida o seguida de la 
administracién endovenosa de mostaza 
nitrogenada, 6 con melamina trietilénica 
(MTE) oralmente seguida de la irradiacién 
y 2 con la inyeccién intramuscular de 
fosforamida trietilénica precediendo a la 
irradiacién. Los resultados clinicos en los 


enfermos que recibieron quimioterapia ade- 


mas de la irradiacién no fueron superiores 
a los de la irradiacién sola, aunque con la 
terapéutica combinada se _ observaron 
mayores pruebas objetivas de destruccién 
del tumor. 

La irradiacién sola logré importante 
alivio sintomatico Dosis mayores no 
acrecentaron el tiempo de sobrevivencia. 
El orden en que se administraron la quimio- 
terapia y la irradiacién no afecté el 
resultado clinico. 
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Current Techniques in the Handling and 
Distribution of Cobalt 60 Radiation Sources’ 


A. B, LILLIE, Ph.D. 


NE OF THE MOST important early uses 
O of gamma-ray sources was in radium 
therapy. With the advent of nuclear re- 
actors and pile-produced isotopes it be- 
came quickly apparent that a major step 
in radiation treatment could be made by 
replacing radium with much more intense 
sources, artificially produced. It is not 
surprising that some general techniques of 
production and handling should develop 
around the special requirements of the 
first of these high-intensity multicurie 
sources. 

The characteristics of a source suitable 
for radiation therapy are high intensity, 
small size, reasonably long half-life, and 
sufficiently high-energy gamma-ray emis- 
sion (1). Of the various gamma-ray emit- 
ters which can be produced in a reactor, 
cobalt 60, with gamma-ray energies of 
117 and 1.33 MEV, has appeared to be 
most suitable and has been most used. 

The high intensity required for a therapy 
source together with the need of a small 
geometrical size suggest the use of material 
of high specific activity. High intensity 
allows treatment from a distance great 
enough for good depth-dose characteristics 
and small size results in a desirably small 
penumbra. Specific activity is propor- 
tional to the neutron activation cross sec- 
tion and to the neutron flux. For cobalt, 
this cross section is relatively large, 34 
barns, but the maximum specific activity 
is still limited by the neutron flux avail- 
able. Not until high-flux reactors such as 
Canada’s heavy-water reactor, NRX, be- 
gan operating was it possible to produce 
the high specific activity, and therefore 
the high-intensity sources, suitable for 
radiotherapy. With NRX, for example, 
in a standard production position, specific 
activities of 35 curies per gram may be pro- 


duced in less than eighteen months. With 
this specific activity, a source containing 
approximately 2,000 curies of cobalt 60 
can be made which will deliver a dose of 
50 r per minute in air at a treatment dis- 
tance of 80 cm. 

The absorption of neutrons in the target 
material—cobalt metal in this instance— 
produces other effects which must be taken 
into account. In a reactor, a mass of 
neutron-absorbing material will lower the 
neutron flux in the vicinity; in addition, 
the outer layers of the mass will shield the 
inner layers from the neutrons. Each of 
these two phenomena, ‘“‘flux depression”’ 
and “‘self-shielding,”’ will lower the effec- 
tive neutron flux and thus the specific 
activity produced (1). In the production 
of cobalt 60 in large quantities in NRX, 
it is estimated that the specific activity is 
lowered by 50 per cent, due primarily to 
flux depression. 

To reduce self-shielding, the Canadian 
approach has been to use the cobalt in the 
form of small cylindrical pellets 1.0 mm. in 
diameter by 1.0 mm. long. These pellets 
can be held during neutron irradiation in 
thin (approximately 3 mm.) cylindrical 
shells and then, after removal from the re- 
actor, be transferred into a source container 
suitable for use in therapy machines. In 
this container, the pellets form a right cir- 
cular cylinder of 3 cm. maximum diam- 
eter and 3 cm. maximum length. This 
versatility of form can take advantage of 
the best geometry for pile irradiation as 
well as the best geometry for therapy. 
One disadvantage of using a cobalt pellet 
source is that the bulk density of the pel- 
lets (4.8 gm. c.c.) is approximately one- 
half that of solid cobalt (8.9 gm. c.c.) and, 
as a result, fewer curies of activity can be 
contained within a given volume. 


‘From the Commercial Products Division, Atomic Energy of Canada Limited, Ottawa, Ontario, Canada, 
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A. B. LILLIE June 1956 V 
actor to the source preparation facilities. 
5. Source preparation. ; 
6. Shipping of the source. 
7. Loading of the cobalt source into the ‘ 


facilities where it is to be used. 


The loading of inactive cobalt (in Step 1), 
which is a straightforward operation, will 
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Fig. 1. Aluminum irradiation capsule in which co- 
balt pellets are irradiated. 1. Irradiation capsule 
2. Liner. 3. Annular shell 
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Since cobalt 60 has a half-life of only 
5.3 years, corrections for decay must be 
made periodically. Eventually, probably 
within one half-life, the intensity of the 
source will have decreased to the point 
where replacement is necessary. Even 
the decayed source does represent, how- Fig. 2. Therapy source container. 1. Cup. 
ever, a considerable neutron-irradiation 2. Body. 3. Plug. 4. Gaskets 
time and cannot be lightly discarded. not be considered here; Step 3, the 


One possibility is for the source to be used : ae , 
P | hen 2 te neutron irradiation, is beyond the scope of 
where lower intensity is adequate. An- “i . 
: this paper. 
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other possibility, one adopted by Atomic _ : 
P “igh a y All remaining steps involve the transfer 
Energy of Canada Limited (the Canadian , , . aie . let: 
cclascil halide taal is for thi of radioactive material. In Steps 1 and 5 : 
s ier of radioactive isotopes), is for this : Pr a ; ; F 
PP ' pes) this material is in the open while being sib 
active material to be returned to the sup- ‘ abc 
; lee rong : .. transferred from one container to another, 
plier for reactivation. This choice is —_— ° ‘ det eae (Fi 
: but in Steps 2, 4, 6, and 7, it is inside sealed 
based on economic factors rather than ; 44 
torienived t containers. 
echnical aspects. . —" , . 
I Steps 1 and 5: Since Steps 1 and 5 are for 
. ‘e > 1 > ¢ > ¢ iv wh 
PROCEDURE AND EQUIPMENT conce rned with the transfer of active 
oe - a To material from one sealed container to an- I 
0 1e foregoing general considera- ger" . ; 
Rin, ae : other, it will be helpful to describe these con 
tions are based the steps involved in man- me Seon tin vel 
imal i deliveri 1 containers. Figure 1 (Item 1) shows the 
ufacturing and delivering a therapy source. . “ee 
T t = a P! irradiation capsule, 7.e., the sealed container mal 
1ese steps are: ' . 7 , 
I which holds the cobalt while the latter 1s by 
1. Loading of inactive or active cobalt irradiated. It is a circular cylinder ap- Sta 
pellets into irradiation capsules. proximately 19 mm. in diameter by 40 thir 
2. Loading of irradiation capsules into cm. long, made of 1-S (high purity) alu- Iter 
irradiation rods, and the rods into the re- minum, with a flange on one end and closed bod 
actor on the other end. To this flange an mat 
3. Neutron irradiation of the cobalt in aluminum disk or lid is sealed by cold to { 
the reactor welding (700 kg. per square centimeter 1s a 
4. Removal of the cobalt from the re- required). In order that the cobalt pel- \Pig 
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Fig. 3 


lets may shield each other as little as pos- 
sible from the neutron flux, as discussed 
above, a closed aluminum tube or liner 
(Fig. 1, Item 2), 12.5 mm. in diameter by 
44 mm. long, is inserted in the capsule to 
form an annular shell (Fig. 1, Item 3) into 
which 30 gm. of the pellets are loaded. 

In Figure 2 is shown a therapy source 
container, the design of which was de- 
veloped and adopted as a standard by 
manufacturers of therapy equipment and 
by the source producers of the United 
States of America and Canada (2). A 
thin (0.5-mm.) stainless steel cup (Fig. 2, 
Item 1) which fits in the tungsten alloy 
body (Fig. 2, Item 2) holds the radioactive 
material but permits the gamma radiation 
to pass through the end with only a 2 per 
cent attenuation. A tungsten alloy plug 
(Fig. 2, Item 3) holds the source and steel 


HANDLING AND DISTRIBUTION OF COBALT 60 SOURCES 


Hot cell in which therapy sources are prepared. 


cup in position, sealed by two lead wire 
gaskets (Fig. 2, Item 4) to prevent the es- 
cape of any dust. The outer size and 
shape of this container have been stand- 
ardized to allow its use in different de- 
signs of therapy machines, but the internal 
size may be altered by a change of plug to 
accommodate cobalt pellets, cylinders or 
disks, or for use with the various specific 
activity materials available. For small 
diameter sources, tungsten sleeves can be 
inserted to reduce the cavity size. 

The source preparation facilities have 
thus been designed for the loading and the 
unloading of these two containers, al 
though other containers of similar size and 
shape can be handled. These facilities 
the hot cell require, first, equipment to 
prevent exposure or contamination of op 
erating personnel and, second, equipment 
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to load and seal or to open and empty 
irradiation capsules and therapy source 
containers. 

The first of these two requirements is 
concerned primarily with shielding. The 
hot cell shown in Figure 3 is a cavity 84 
cm. wide by 65 cm. high by 56 cm. deep, 


Interior of hot cell during construct 
Tongs. 3. Hydraulic press 


Fig. 4. 


surrounded by poured lead encased in 
steel. A front window 25 cm. wide by 
16.5 em. high, made of a high-density glass 
(density of 6.2 gm./c.c.), is provided for 
viewing all operations. This window con- 
sists of four plates of the high-density glass, 
each 10 cm. thick, and an innermost 
plate, of a darkening-resistant cerium glass, 
5 em. thick. The amount of shielding 
used, 30 cm. of lead on the front wall and 
25 cm. of lead elsewhere, will allow cobalt 
sources of several thousand curies to be 
prepared without raising the external field 
above the working health tolerance (7.5 
mr/hr.). Operators of the hot cell can 
thus work normal hours without undue 
Also required for safety is a 


exposure. 
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vacuum system which maintains a nega. 
tive pressure within the cell ensuring that 
no radioactive dust, if produced, could 
find its way out. The three intakes of the 
vacuum system are arranged near those 
points of operation where dusting could 
occur, and the exhaust of the system js 





ion: view from rear. 1. Entry drawerway. 2 


4. Capsule being placed in press. 


passed through a filter® before being re- 
leased to the atmosphere. Due to the very 
high specific activity involved, even the 
slightest amount of dust escaping from the 
cell could produce a serious contamination 
problem. Even though the shielding is 
greater than actually required for most of 
the sources prepared, film badges and 
pocket dosimeters are worn by the operators 
and a health surveyor is on hand to monitor 
the radiation field. This monitoring 1s 
particularly important as a safeguard dur- 
ing transfers of sealed containers from one 
shielded case to another, as shown in Figure 
3. 

Filter 


*Absolute filter made by the Cambridge 


Corporation, Syracuse, N. Y. 
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The second part of the equipment re- 
quired for the hot cell is chiefly that used 
for actually handling the active material 
in irradiation capsule operations, therapy 
source container operations, or both. First, 
all tools and accessories are mounted on 
stepped plugs in the walls or ceiling and are 
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with reference to Figures 4 and 5, which 
show the hot cell from the rear and top, 
respectively, at different stages of construc- 
tion. The sealed container of source 
material which is brought to the hot cell in 
a transfer-case drawer is moved into the 


cell as indicated in Figure 3. The entry 





change. This last allows a greater flexi- 
bility in the operations which can be 
performed in a cell of thissize. Where pos- 
sible, all tools are arranged with pre-set 
stops to facilitate the operations. All the 
movements within the cell are mechanically 
operated through the shield by hand, ex- 
cept for a press and a conveyor which are 
operated hydraulically and electrically, 
respectively. If necessary, the cell can 
be cleaned of pellets or active dust through 
the ports made by removing stepped plugs. 
The interior surface is stainless steel with 
the joints filled with a metallic filler to per- 
mit easier cleaning. 

The operations can best be described 


1. Slide. 2. Tray. 3. 


view from top: 


Fig. 5. Interior of hot cell during construction : 
Inserts. 4. Tongs. 5. Pellet reservoir. 6. Vibrating spiral conveyor. 7. Loading tongs 
removable for cleaning, repair, or ex- 


drawerway is Item | in Figure 4. Directly 
above it is another slide on which a tray 
carrying three inserts can be moved com- 
pletely across the cell or to the outside. 
The slide and the tray with two inserts in 
place are best seen in Figure 5 (Items 1, 
2, and 3). This tray with the appropriate 
inserts can carry irradiation capsules or 
source containers. Two vertical tongs 
(Fig. 4, Item 2) are mounted 180° apart 
on a plug in the ceiling. By rotation of 
the plug either of the tongs can be located 
directly above the drawerway and slide 
and can lift the container from drawer to 
tray insert or vice versa. The tray carries 
the container of active material to one of 
two positions. At one position, used pri- 








850 





marily with irradiation capsules, is the 
hydraulically-operated press (Fig. 4, Item 
3). The press, removable through a port 
to the outside of the cell, can be used either 
for cold-weld sealing of the loaded ir- 
radiation capsules or for shearing off the 
capsule lids for unloading, merely by chang- 
ing inserts. The tongs at the press posi- 
tion (Fig. 5, Item 4) have longitudinal and 
vertical movements. In Figure 4 (Item 


O 
@) 
@. 


\f 4-0 


Fig. 6 


4), an irradiation capsule has been placed 
in the tongs to indicate the capsule position 
just as it is put into the press. At the 
other operating position is a reservoir for 
the cobalt pellets from which, by a vibrat- 
ing spiral conveyor, the pellets can be fed 
with a fine control into the final container 
either therapy source container or irradia- 
tion capsule (Fig. 5, Items 5 and 6). At 
this loading station the tongs (Fig. 5, 
Item 7) have longitudinal and rotary move- 
ments. 

A square end wrench through the ceiling 
can be inserted in a socket in the plug of 
the therapy source container to unscrew, 
lift, and hold the plug during loading and 
subsequently to replace it. 

A simple spring balance made to hold an 
irradiation capsule, and used for weighing 
out the amount of cobalt, can also be 
placed in the cell through a port. This 
device, for convenience, is normally pre-set 
so that the desired amount of cobalt 
causes it to balance at the index. 

Two other operations which have been 
used in loading inactive pellets are being 
incorporated into the loading of active 
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pellets. It has been found necessary to 
outgas the pellets before loading, because 
of the internal pressures which are other- 
wise built up in the capsule during jr. 
radiation, causing excessive bulging (3). 
This outgassing is accomplished by heating 
the pellets for approximately four hours ina 
muffle furnace at 300° C., then cooling to 
room temperature under a vacuum, and 
finally storing in a closed vessel until used, 














ase and interior components. 


Also, in order that the cobalt, which is at a 
high temperature during the irradiation, 
will not oxidize, the capsules are sealed 
under one-half atmosphere of helium. 

Illumination of the interior of the hot 
cell is provided by four 150-watt incandes- 
cent lamps, also mounted on_ stepped 
plugs—two in the ceiling and two in the 
walls. Since most glass will darken under 
intense gamma radiation, viewing of the 
operations will not be possible unless suit- 
able precautions are observed. Thus, be- 
sides making the innermost layer of the 
window of a darkening-resistant glass, it 
has been found desirable to avoid storing 
active material in the cell except when it is 
actually being used. In addition, the 
lamps are left on at all times when source 
material is in the hot cell, so that the heat 
will keep the glass bulbs relatively free 
of darkening 

Steps 2, 4, 6, and 7: The transfer of 
active material, whether sealed in irradia- 
tion capsule or in final source container, 1s 
based on the use of a sliding lead drawer 
(Fig. 6, Item 3) and a lead-shielded case. 
The source, in a lead or tungsten alloy 
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Fig. 7. 


insert (Fig. 6, Items 1 and 2), is placed in 
a cavity in the center of the lead drawer 
and, in subsequent transfers, the drawer 
and the source move as a unit. This 
drawer provides a major part of the pri- 
mary shielding of the lead-shielded transfer 
case or therapy unit in which it is placed. 
While there are several lead-shielded cases, 
varying in exterior size and shape, de- 
pending on their uses, the drawer holes are 
standardized, as is the drawer cross section 
(3 X 3 in. or 7.62 em. square); this allows 
the drawers to be moved freely and safely 
from one container to any other container. 


HANDLING AND DISTRIBUTION OF COBALT 60 SOURCES 


Twenty-five-ton lead flask used in unloading irradiation rods from reactor 


To move or to ship a source from one 
location to another thus involves (a) 
sliding the source-plus-drawer unit from 
its original housing into a transfer case, 
(6) moving this case to the new location, 
and (c) sliding the source-plus-drawer unit 
from the transfer case into the new facility 
or container. During the operation, when 
the drawer is moved from one container 
into another, the two containers are lined 
up next to each other so that personnel 
exposure is negligible. 

To remove the cobalt from the reactor 
and take it to the source-preparation hot 








Fig. 8 


cell, two lead-shielded cases are used. 
The irradiation rod in which the capsules 
of cobalt are placed in the reactor is with- 
drawn into the first shielded case, a tall 
25-ton steel-encased lead cylinder shown 
over the reactor in Figure 7. On the side 
of this case is a shield (Fig. 8, Item 2) into 
which a drawer slides and through which 
tongs move. The capsules are then removed 
with the tongs and dropped into the holes 
in the drawer, two capsules per drawer, as 
demonstrated in Figure 8. The drawer is 


then slid into the second transfer case 
(Fig. 8, Item 1), which is used to take the 
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Unloading irradiation capsules from irradiation rods 


active material to the source preparation 
cell. To reload active material into the 
reactor, these operations are reversed. 

A two-drawer transfer case (4) in which 
therapy sources are normally shipped is 
shown in Figure 6 (Item 4) and can be seen 
in the foreground of Figure 3. The total 
weight of this steel-enclosed lead container 
is about 1,800 kg. and the 25 cm. of lead 
provides sufficient shielding so that with 
10,000 curies of cobalt in the case, the 
radiation field is approximately 10 mr/hr. 
at 1.) meter. This shielding is adequate to 
meet shipping regulations, for rail, boat, 
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or truck in most countries. For shipping, 
of course, all necessary safeguards such as 
end plates bolted over the drawer holes, 
asbestos gaskets, locks, labels, etc., are 
added. 

When a source in a therapy unit is 
to be replaced, the new source is shipped 
in the transfer case to the unit. The 
drawer plus old source is drawn from the 
therapy unit into the transfer case and the 
new source and drawer is then moved from 
the transfer case into the therapy unit. 
An empty or dummy drawer is used to 
follow up the full drawer during each 
transfer to avoid leaving an opening 
through which a dangerous radiation beam 
could emerge. 

To load these sources into shipping cases 
without the sliding drawer technique, 
special methods are used. 

While the development of the above 
technique has been based on the production 
of therapy sources, other types of even 
higher curie content have been prepared 
by irradiating cobalt rods or cylinders 
individually and then assembling them into 
the larger sources. A description of two 
such sources will indicate how these can be 
treated. 

In one source, the active material was in 
the form of 100 aluminum-jacketed cobalt 
cylinders, 6.3 mm. in diameter by 25 cm. 
in length. In the irradiation rods they 
were arranged in circles of 6 cylinders each. 
Following irradiation, the rods were re- 
moved from the reactor and placed in a 
water trench. Here with 3.5 meters of 
water providing sufficient protection, the 
rods were cut apart and the cobalt cylin- 
ders transferred with tongs into a cavity in 
a special shipping case which had been 
lowered into the trench. After the case 
was closed, it was lifted from the trench 
and any water in the cavity drained out 
through a special offset drain-hole. The 
total activity of the source was approx- 
imately 4,000 curies. 

Another source about to be fabricated 
will consist of cobalt slugs 6.3 mm. in 
diameter by 2.5 cm. long, also aluminum 
jacketed. These slugs too are arranged in 
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circles in the irradiation rods with 7 slugs 
per circle and will be unloaded in the 
water trench in the same way as was the 
source mentioned above. In this instance 
however, the slugs will be loaded within a 
lead shield into stainless steel tubes to 
form a “‘pencil’’ source of 9 slugs each. 
After the lead shield is raised just above 
the water level, a special heater will bake 
out any moisture and the pencil will be 
sealed by shrink fitting a plug into it. 
This pencil will then be dropped into a 
special shipping container under water as 
before. By this method, only a small 
fraction of the total activity need be 
handled at any one time. The total 
source strength in this case will be approx- 
imately 10,000 curies. 


SUMMARY 


Two approaches to handling high in- 
tensity radiation sources are described. 
First, for the so-called point 
(therapy type), a small cell, well shielded 
by lead and fitted with a few interchange- 
able tools, has been employed. The cell 
is limited primarily by the geometry of 
the containers of the activity. The op- 
erations are, on the other hand, easily 
viewed and relatively delicate manipula- 
tions can be carried out. Second, for 
those sources which are large or distributed, 
a water-filled trench has been used. The 
operations here are not as readily visible, 
and precision operations cannot be carried 
out. The shielding, however, is inexpen 
sive, and the shielded volume can be large 
In addition, by handling the activity a 
little at a time, it is sometimes possible to 
avoid altogether the problems of a very 
high-intensity source. For transferring or 
shipping sealed sources, the sliding drawer 
method is seen to be adaptable and, for 
this type of operation, easy to carry out 
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Describense aqui el procedimiento y el 
equipo usados en la manipulacién y la dis- 
tribucién de los focos de radiacién de co- 
balto 60. 

Al irradiar cobalto, que posee una gran 
seccién transversal de absorcién de neu- 
trones, hay que prestar atencién al auto- 
resguardo del elemento, que amengua la 
radioactividad producida. Para reducir 
este efecto, el cobalto es irradiado en forma 
de bolitas dispuestas en capas delgadas. 
Esas bolitas tienen que ser cargadas des- 
pués en un cilindro de poco volumen, 3.3 
em. de diametro por 1.5 cm. de grueso, 
para formar el foco. El poco volumen es 
conveniente a fin de poder aproximarse a 
las caracteristicas de un foco en punto. 

Se ha elaborado un equipo especial de 
manipulacién que permite introducir boli- 
tas ya inactivas o activas en capsulas de 
irradiacién, extraer las bolitas radioactivas 
de cobalto de las c4psulas de irradiacién e 
introducirlas en recipientes especiales de 
focos para empleo en aparatos de radio- 
terapia. 

El éxito en el empleo de estos focos de 


Paul C. Aebersold, Ph.D. (Oak Ridge, Tenn.): 
The Canadians are to be congratulated on being 
able to produce so much cobalt 60. We in the 
United States are very happy about this because 
none of our reactors were built with isotopes produc- 
tion in mind. We get isotopes only as by-products 
of other operations. You will note it takes about 18 
months to produce the type of cobalt most people 
want, with specific activity of over 30 curies per 
gram; also you have seen the heavily shielded 
equipment required to handle cobalt. You may 
thus understand why cobalt is, necessarily, ex- 
pensive. It requires long bombardment and costly 
equipment. 
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4. GREEN, D. T., AND ERRINGTON, R. F.: 1009 
Curie Cobalt Units for Radiation Therapy. [J] 
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SUMARIO 
Las Técnicas Corrientes en la Manipulacidn y Distribucidn de los Focos de Radiacidn de 


Cobalto 60 


alta intensidad requiere una técnica de re- 
misién, carga y descarga que reduzca al 
minimo la exposicién del personal. E1 foco 
sellado se coloca en forma permanente en 
una gaveta hecha de plomo u otra subs- 
tancia compacta. Esta gaveta es una 
parte componente del aparato definitivo en 
que se instala el foco y suministra una por- 
cién importante del resguardo primario de 
dicho aparato y de la caja usada para 
traslado. Esta caja es un recipiente de 
plomo envuelto en acero que suministra 
suficiente resguardo para cumplir los requi- 
sitos de embarque y de higiene. 

Aunque la mayor parte de los focos de 
cobalto en milicuries toman forma de boli- 
tas, se han preparado otros tipos. Un foco 
de 10,000 curies estaba compuesto de lingo- 
tes cilindricos que requerian medios es- 
peciales de carga, recipientes especiales 
para traslado y técnicas especiales de mani- 
pulacién. Estas se basaban en el uso de un 
surco de agua para resguardo primario. 
Estos probablemente se volveran mas 
numerosos a medida que aumenten las 
aplicaciones comerciales. 


DISCUSSION 


Statements have been made that cobalt 60 might 
be produced very cheaply, at say less than one 
dollar per curie. This might be possible if the co- 
balt were obtained as a by-product in a very large 
reactor, at a rate of millions of curies per year. By 
producing megacurie quantities, the price could be 
brought down, but perhaps still not as low as a 
dollar per curie. With an output of a few hundred 
thousand curies per year, the price of high specific 
activity cobalt today represents approximately the 
production cost. 

I should point out a difference in cobalt production 
between the United States and Canada. In Canada 
there are facilities for re-irradiating cobalt, that 1s 
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taking several thousand curies and putting it back 
in the reactor. We have no facilities in most of our 
reactors for loading very active samples; conse- 
quently, our philosophy has been not to re-irradiate 
cobalt but to develop a system for successive use of 
decaying sources. For example, we start with a 
1,000- to 2,000-curie source in a large teletherapy 
unit and then, several years later, move it to a 
smaller so-called hectacurie unit. When the cobalt 
is too weak for use there, other uses will be found. 
We have not, however, worked out a radiocobalt 
brokerage system. Someone will no doubt develop a 
business of reselling cobalt after it decays below 
teletherapy range. 
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Another difference in the systems derives from the 
fact that if you are to re-irradiate cobalt you must 
have a system for taking the sources apart. The 
Canadians irradiate small round pellets which can 
easily be transferred back and forth into different 
radiation source containers. Because in our system 
we do not re-irradiate material, we use thin wafers 
which permit more compact sources. The wafers 
need to be stacked up only about a centimeter 
high. For the Canadian pellets, the source has a 
volume two times as large, so it must be higher or 
wider. But no matter what the form, we are pres- 
ently short of cobalt 60 and are happy that Cana- 
dians make a lot of it. 
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Improvement of Osseous Changes in the Sella Turcica 
Following Irradiation for a Pituitary Tumor 


A Case Report! 
HOWARD ADLER, M.D.,? and GUSTAVE KAPLAN, M.D.* 


‘HANGES IN THE size and structure of the 
C sella turcica following roentgen ther- 
apy for a pituitary tumor have only rarely 
been observed. Pancoast, Pendergrass, 
and Schaeffer (6) have stated, ““The bone 
in the dorsum sellae is seldom, if ever, re- 
generated after it has been destroyed by 
pressure. On the other hand, if the dor- 
sum sellae is destroyed by an infiltrating 
growth, regeneration may occur, as is evi- 
denced in a few instances on record.” 

Von Poswick (7) reports a case of re- 
calcification of the sella turcica after 
roentgen therapy, but in this instance the 
sellar involvement was secondary to a 
malignant growth. Decrease in the size 
of the sella after irradiation in pituitary 
gigantism has been reported by Hurx- 
thal (4), and 8 cases in which an enlarged 
sella diminished in size following roentgen 
therapy are cited by this same writer and 
his associates in another communication 
(5). All of this latter group were acro- 
megalics; in 1 of the cases, the decrease 
was a result of operative procedure plus 
irradiation, with subsequent re-enlarge- 
ment. Gray and Newell (3) have pre- 
sented a case of diminution of the enlarged 
sella and amelioration of symptoms in a 
nineteen-year-old male with a pituitary 
tumor and hypopituitarism. Reossifi- 
cation of the sella turcica was reported by 
Dyke and Davidoff (2) in a young female 
who received radiotherapy for a chromo- 
phobe adenoma of the pituitary over a ten- 
year period. 

In the case to be described here, irradi- 
ation of a pituitary tumor with an eight- 
year history of symptoms was followed by 
clinical improvement with concomitant 
osseous regeneration of the sella turcica. 


CASE REPORT 


A 46-year-old white male had symptoms dating 
back to 1945, during service in the Armed Forces, 
The chief complaints were numbness of the fingers; 
progressive enlargement of the head, jaw, hands, and 
feet; severe frontal headaches; impaired visual 
acuity and ptosis of the left upper eyelid; urinary 
frequency; weakness, cachexia, and somnolence. 
All of these symptoms were slowly progressive in 
nature over an eight-year period, up to the time of 
hospital admission May 19, 1953. The pertinent 
physical findings at that time were acromegalic 
changes involving the bones of the skull, face, 
hands, and feet; slight prominence of the left orbital 
contents; ptosis of the left upper evelid; enlarge- 
ment of the left pupil as compared with the right, 
without reaction to light; inability to turn the left 
eye laterally; marked weakness of left ocular move- 
ments; slight haziness of the disk borders, bilater- 
ally; diminution of touch and pain sensation over 
the left side of the face; marked weakness and fatigue 
with minimal exertion. 

The salient laboratory data included mild diabetes 
mellitus, which was controlled by diet; hypothyroid- 
ism, as evidenced by a twenty-four-hour uptake of 
radioactive iodine of 5 per cent and a basal metabolic 
rate of minus 5 per cent; normal findings on electro- 
encephalography and lumbar puncture; generalized 
contraction of the visual fields for both eyes. 

Roentgen examination of the skull, May 19, 1953, 
demonstrated prognathism, enlarged frontal sinuses, 
a prominent external occipital protuberance, en- 
largement of the sella turcica in the vertical dimen- 
sion to 15 mm. and in the anteroposterior diameter 
to 21mm. The normal range of sella measurements 
according to Camp (1) is 4 to 12 mm. in the vertical 
diameter and 5 to 16 mm. in the anteroposterior 
diameter. There was associated thinning of the 
dorsum sellae, posterior clinoids, and floor of the 
sella turcica. 

Roentgenograms of the hands, June 1, disclosed 
marked thickening of the soft tissues, a spade-like 
appearance, prominent ungual tufts with bony 
protuberances on the shafts of the phalanges, and 
abnormally short metacarpals. 

Chest films, taken May 19, were normal. 

The most likely diagnosis was thought to be 
combined eosinophilic and chromophobe adenoma 


! From the Department of Radiology, Veterans Administration Hospital, Bronx, N. Y. Accepted for publication 
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Fig. 1. A. Profile view demonstrating prognathism. 


CHANGES IN SELLA TuRCICA FOLLOWING IRRADIATION 


B. Frontal view showing characteristically enlarged jaw 
and skull. Note the short fingers with marked overgrowth of soft tissue. 





Fig. 2. A. Lateral view of skull, prior to irradiation, showing the ballooned sella turcica, enlarged frontal sinus, 


and prominent external occipital protuberance. 
from film previous to therapy. 


Inset depicts actual tracing of sella contour and measurements 


B. Lateral skull film, postirradiation, demonstrating decrease in size of the sella turcica, with bone regeneration 
Inset shows sella measurements as traced from film one and one-half years after therapy 


of the pituitary with a left superior orbital syndrome 
involving the left third, fourth, fifth, and sixth 
cranial nerves. The patient was referred to the 
Radiation Therapy Department, where complete 
rotation therapy was instituted. Factors were 260 
kv, 18 ma., 0.5 mm. Cu filter, 1.3 mm. Cu h.v.1, 
and a target-axis distance of 85 cm. A tumor dose 
of 3,000 r was delivered to the sella turcica in a 
period of four weeks, through a field measuring 
6X S8em. Therapy was completed in June 1953. 
Following treatment, the patient improved sub 
jectively and objectively, with diminution of head 
aches and gain in visual acuity. General lassitude 
abated. Subsequent examination of the visual fields 


revealed marked improvement bilaterally. Cranial 
nerve involvement gradually cleared and eventually 
completely disappeared. Mild degrees of diabetes 
and hypothyroidism persisted, the former controlled 
by diet, the latter by thyroid extract. A twenty 
four-hour radioactive iodine study, performed two 
months after therapy, disclosed a 20 per cent up 
take, as compared with the earher figure of 5 pet 
cent, 

The patient was followed at monthly intervals 
over a period of one-and-one-half years and re 
mained in good health. Roentgenograms of the 
skull on Novy. 2, 1954, disclosed a striking change in 


the appearance of the sella turcica. The vertical 
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Fig. 3. Roentgenogram of hands showing the spade- 
like deformity with prominent ungual tufts and soft- 
tissue overgrowth. 


measurement was then 11 mm., compared with the 
previous figure of 15 mm. The anteroposterior 
diameter measured 16 mm., in contrast to the earlier 
measurement of 21 mm. In addition, the sellar 
floor, posterior clinoids, and dorsum sellae appeared 
thicker in structure. These findings were corrobo- 
rated by spot-film examinations over the sella turcica 
as well as a mid-line tomographic study of the skull. 


SUMMARY 


An unusual example of improvement of 
osseous changes in the sella turcica follow- 


ADLER AND GUSTAVE KAPLAN 











ing radiotherapy for a pituitary tumor has 
been presented. 

The diminution in the size of the sella 
turcica and the evidence of bone regenera- 
tion occurred after a tumor dose of 3,000 r 
delivered to a patient with acromegaly and 
clinical evidence of hypopituitarism. 


Veterans Administration Hospital 
Bronx 68, N. Y. 
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SUMARIO 


Mejoria de las Alteraciones Oseas de la Silla Turca Consecutivamente a la Irradiacidn por 
Tumor Hipofisario: Presentaciédn de un Caso 


Comunicase un caso extrafio de mejoria 
de las alteraciones éseas de la silla turca a 
continuacién de la radioterapia adminis- 
trada por tumor hipofisario. Las radio- 
grafias del craneo y de las manos y las 
observaciones clinicas condujeron al diag- 
ndstico de adenoma eosindéfilo y croméfobo 
combinado de la hipéfisis. La fosa hipo- 
fisaria estaba agrandada, unido esto a adel- 
gazamiento del suelo, asi como del dorso de 
la silla y de las clinoides posteriores. 


La reduccién del tamafio de la silla turca 
y los signos de regeneracién 6sea apare- 
cieron después de entregarse una dosis 
tumor de 3,000 r a la zona durante un 
periodo de cuatro semanas a través de un 
campo que media 6 X 8 cm. Los factores 
terapéuticos comprendieron 260 kv, filtro 
de 0.5 mm. de Cu, capa de h.r. 1.3 mm. Cu, 
18 ma y distancia foco-eje de 85 cm. Se 
utiliz6 la rototerapia total. 
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The Linear Electron Accelerator as a Source 
of Fast Electrons for Cancer Therapy’ 





ERICH M. UHLMANN, M.D., F.A.C.R., CHARLES L. HSIEH, Ph.D., and C. LOUIS LOOTENS, B.S.? 


N THE QUEST FOR improvement ot 
| radiation therapy of malignant tumors 
the utilization of fast electrons has ap- 
peared to us particularly attractive (1). 
The knowledge that the biological effects 
of x-rays and radium are due to secondary 
electrons is, of course, not new; electrons 
with an equivalent of 1.2 MEV have been 
used for more than fifty years in the so- 
called beta plaques of radium sources. 
Free beams of electrons in the multi- 
million volt range, however, have found 
only limited use because until very recently 
the technical facilities for their production 
were not available. 

The advantages of utilizing electrons 
directly for treatment of malignant tumors 
localized in the depth of the body result 
from their characteristics. First, their 
range, and consequently their penetration, 
are determined by the primary energy. 
Second, the ionizing property in a free 
beam of electrons is not concentrated at 
its source, but is more homogeneously dis- 
tributed and, therefore, more favorable 
than in the conventional beams of radia- 
tion produced by x-ray apparatus, radium, 
and cobalt-60 sources. 

The penetration of electrons was roughly 
calculated as being about half the distance 
in centimeters as the creating energy in 
MEV. For practical purposes it was as- 
sumed that the formula (MEV/2) — 1/2 
would be correct, indicating that a beam 
produced with an energy of 10 MEV would 
penetrate 4.5 cm., while a beam with an 
energy of 20 MEV would penetrate 9.5 
em., etc. A confirmation of such cal- 
culated data could, of course, be expected 
only after electrons in the multimillion- 
volt range had been produced. This was 
first accomplished in 1946, when a free 
beam of electrons was liberated from a 
20-MEV betatron placed at our disposal 


' From The Tumor Clinic of Michael Reese Hospital, Chicago, II. 
* Chief Engineer, Helene Curtis Industries, Inc. 
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by Kerst for experimental purposes. Elec- 
tron beams exceeding energies of 16 MEV 
were produced by Skaggs (2) and co- 
workers, who also undertook the collima- 
tion of such beams and the determination 
of isodose curves. 

Continued research in this field con- 
vinced us that electron beams within this 
energy range were helpful but not suffi- 
cient for the clinical use which we vis- 
ualized, and that electron sources with 
energies of at least 35 MEV and preferably 
higher should be available. The 20-MEV 
betatron used by us had never been in- 
tended for application in medical practice 
and offered no flexibility. Since we were 
fortunate in having the benefit of Kerst’s 
knowledge, experience, and cooperation, 
we decided to develop a betatron with a 
capacity of 40 MEV or higher, specifically 
for medical purposes. This apparatus was 
intended to provide energies between 5 
and 40 MEV and to have sufficient flexi- 
bility to permit convenient exposure of 
patients; it also should allow for easy deter- 
mination of energy output and contain 
simple controls of the mechanical and elec- 
trical parts. 

Blueprints for such an electron betatron 
were developed in our laboratory by Skaggs 
and Mueller, with the advice of Kerst and 
his staff, and were finished in 1951. At that 
time construction by a manufacturer wiil- 
ing to undertake this task was found to 
be impossible, due to the concentration of 
available facilities on government work in 
connection with the Korean conflict and 
rearmament program. On the basis of 
information at hand, it was estimated that 
work could not be started before late in 
1953 or early in 1954, though there was, of 
course, no guarantee that such a date 
could be met. (As it turned out later, 
construction probably could have been 


Accepted for publication in May 1955. 
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started earlier than the conservative esti- 
mate had indicated.) 

Forced to give up building plans, at 
least temporarily, for the 40-MEV beta- 
tron, we decided to investigate the pos- 
sibilities of other sources of fast electrons, 
especially the linear electron accelerator. 
This apparatus had attracted our attention 
before we became aware of the develop- 
ment of the betatron by Kerst, but serious 
consideration of its construction had been 
abandoned when preliminary studies re- 
vealed that the desired energy of 40 MEV 
would require accelerator tubes with a 
length of 100 feet or more. It was rea- 
soned that the development of such an 
apparatus would be far beyond the capac- 
ity of a laboratory in a private hospital. 

On reconsidering this problem in late 
1952, we learned that a linear electron ac- 
celerator with the desired energy had been 
developed by the Microwave Laboratory 
at Stanford University under the direction 
of Ginzton (3), with the support of the 
Naval Research Office. The development 
of a special klystron had made possible the 
construction of a linear accelerator with an 
energy of 40 MEV and an accelerator tube 
limited to 10 feetinlength. This develop- 
ment appeared so promising that, after 
permission was granted by the Naval Re- 
search Office, we asked for and received the 
generous cooperation of Ginzton and his 
staff, enabling us to proceed with work on 
the apparatus to be described here. 

Linear accelerators with lower energies 
have been built for more than twenty years. 
Their development was furthered by Brit- 
ish physicists and engineers and their 
capacity for producing x-rays in the 
million-volt range was considered and 
utilized by British investigators for med- 
ical purposes. The relatively low energy 
(S-MEV installations for medical use) of 
these machines is probably the main 
reason why the production of electron 
beams was not attempted. 

Our own endeavor was concerned with 
the construction of a useful and smoothly 
working source of electrons which would 
provide us with a free beam of electrons 
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applicable to therapeutic purposes. In ad. 
dition to the source, auxiliary equipment 
for applying and monitoring the beam had 
to be installed to provide easy adjustment 
and control. Furthermore, consideration 
had to be given to assure complete pro- 
tection of patient and personnel against 
unwarranted radiation. These problems 
were solved by provision of a separate 
building* adjacent to and in connection 
with the existing Department of Thera- 
peutic Radiology on the ground floor of 
the hospital. 

The building is of reinforced concrete 
with basement space restricted to areas 
where exposure to ionizing radiation ap- 
pears impossible. The area which houses 
the accelerator and the treatment room for 
patients is surrounded by reinforced con- 
crete walls 3 feet thick. A layout of the 
installation is shown in Figure 1. The 
equipment is located in three separate, 
though connected, rooms. The high-vol- 
tage power supply, pulsers, vacuum sys- 
tems, and all other facilities necessary for 
the production of the electron beam, in- 
cluding the accelerator tube, are in the ac- 
celerator room, which also houses a baking 
station and machine tools for mechanical 
and technical work in connection with 
maintenance and repair. Some essential 
parts in this room, the klystron, a spare 
klystron for replacement, the accelerator 
tube, the electron gun, and the klystron 
pulse transformer were procured from the 
Microwave Laboratory of Stanford Uni- 
versity. The accelerator as a whole is 
built on the principle of the Stanford 
model.* 

The accelerator tube is placed _hori- 
zontally 7 1/2 feet above floor level and 


3 The entire costs of the building and the construc 
tion of the linear accelerator were contributed by pri 
vate donors and organizations. Suitable plaques ac 
knowledging our gratitude to these public spirited indi 
viduals are installed in the building 

* The accelerator was constructed in Chicago, by the 
Engineering Department of Helene Curtis Industries, 
Inc. This company provided the maximum of co 
operation during the construction period and was also 
helpful in solving many of the adjustment and main- 
tenance problems arising during the first year of opera- 
tion. The owners of the company donated the major 
part of the construction costs 
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Fig. 1. Schematic layout of salient c 


terminates in an opening in the wall ad- 
jacent to the treatment room. This room, 
like the machine room, is 14 feet high and as well as additional functions which will 
houses in a portion of its upper part two be mentioned later. 
electromagnets which are adjacent to and S The magnets were designed in the department and 
in line with the accelerator tube and serve 


omponents of the linear electron accelerator in three rooms of a special 
building. 


the primary function of bending the beam 
from a horizontal to a vertical direction, 


* The magnet system 


engineered and constructed by Helene Curtis Industries 

















Fig. 2. Treatment tube and tilting control box 


is surrounded by necessary protective 
shielding and can be rotated 45° to either 
side of the vertical axis. The entire mag- 
net system, including the supporting frame- 
work, is enclosed in a steel frame lined with 
fiberboard and plastic tile, a structure 
which appears as a part of the room fur- 
nishings. Visible to the patient are merely 
the protruding treatment tube (Fig. 2) with 
its attached ionization chamber and a small 
panel with switches controlling the move- 
ment of the tube and four spotlights. 

The treatment room is accessible from 
the control room through a protective 
maze of concrete walls 3 feet in thickness, 
and the patients are observed through a 
window filled with zinc bromide solution. 
The control panel (Fig. 3), placed directly 
under this observation window, contains 
all the devices necessary for the control of 
the accelerator, the magnet system, and 
the measuring instruments for the electron 
beam output. For testing and mainte- 
nance functions, direct communication be- 
tween the control panel and the accelerator 
room is maintained through an intercom 
in addition to a telephone installation. 

Principles of operation of the apparatus 
and the functions of the component parts 
may be described as follows: The linear 
electron accelerator consists of a disk- 
loaded tube through which an electro 
magnetic wave of a large axial electric 
field can travel with a phase velocity of 
nearly that of light. This wave, gen 
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erated by a magnetron oscillator and am. 
plified by a klystron amplifier, is coupled 
to the tube at the input end. Here a 
stream of electrons is also injected into the 
tube by a so-called electron gun. If prop- 
erly adjusted, this electron stream will be 
accelerated to a velocity close to that of 
light within a space of a few inches and 
henceforth will ride on the waves. The 
electrons, traveling in step with the wave, 
are in a constantly accelerating field, and 
their energy increases in a linear manner at 
the expense of the energy of the wave. 
Closely analogous to this mode of ac- 
celeration is the surf-board rider being 
pushed by water waves. The acceleration 
achieved in this way, however, is inher- 
ently orbit-instable; that is, the electrons 
tend to wander away before they arrive at 
the output end, either by moving radially 
outward and thus striking the disks of the 
tube or lagging farther and farther behind 
the crest of the wave and thus getting lost. 
Fortunately, these undesirable instabilities 
are greatly reduced by virtue of the rela- 
tivity theory, and if the injection velocity 
is sufficiently high, the performance of the 
accelerator is not materially affected. 

The salient features of our accelerator 
are illustrated in the simplified block 
diagram reproduced as Figure 4. Nine 
components (see Fig. 1 for relative loca- 
tion) are essential: (1) the accelerator 
tube, through which both electromagnetic 
waves and electrons propagate themselves; 
(2) the microwave power source (mag- 
netron oscillator) and the klystron am- 
plifier which excites the proper wave in- 
side the tube; (3) the main high-voltage 
supply, which furnishes pulsed high-voltage 
for the operation of the klystron amplifier; 
(4) the electron gun, which produces bursts 
of high velocity electrons; (5) trigger gen- 
erators for synchronization of pulsers; 
(6) various vacuum systems for evacuat- 
ing the klystron, the accelerator tube, and 
the magnet chamber; (7) interlocks for 
protection of personnel and instruments, 
(5) a magnet system for control of energy, 
direction, and size of the output electron 
beam; (9) a monitoring system for meas- 
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uring the beam intensity and control of 
the desired dosage to patients. 

(1) Accelerator Tube: The accelerator 
tube is a disk-loaded wave guide made 
from oxygen-free, high-conductivity cop- 
per tubing and disks of selenium copper. 
The inside of the tube is highly polished 
and plated with pure gold to a thickness 
of 0.00001 inch. The disks are fixed in 
position by shrink fit, a process which 
consists essentially in first heating the 
tube to over 200° F. in a steam jacket, 
while cooling the disks, mounted on a 
mandrel, to —320° F. in liquid nitrogen, 
and eventually bringing the disks into the 
tube, at which time the steam is shut off. 
The contraction of the tube and their own 
expansion will tightly lock the disks in 
position. The gold junction electrical con- 
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Fig. 3. Control panel for controlling and measuring beam characteristics (center and right) and radiation in- 
struments (left). Patient-viewing window in center 


tacts produced in this manner are far 
superior to those that can be obtained by 
soldering, and tight contacts are essential 
to the performance of the accelerator. 

The total tube length of 10 feet used for 
the present accelerator is made up of five 
sections of 2 feet each. These sections are 
tightly pressed together by means of four 
tie rods. The ends of each section which 
make contact with the adjacent sections 
are hand-lapped to extreme flatness in or- 
der to obtain good electrical contacts as 
well as a tight vacuum. A guard vacuum 
between the O-ring seal and accelerator 
tube is incorporated to help maintain a 
high vacuum inside the tube. 

The mechanical dimensions of the ac- 
celerator tube and disks are highly critical, 
from theoretical considerations, and the 
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tolerances of some critical dimensions are 
kept to within 0.0002 inch. To prevent 
undue frequency drift, it is necessary to 
maintain dimensional stability of the tube, 
which is accomplished by circulating tem- 
perature-controlled water through 1/4-inch 
cooling tubes soldered to the outside of 
each section. The whole tube is assembled 
and supported inside a steel housing to 
shield the earth magnetic field, which 





otherwise might bend the electron beam. 
Excessive x-radiation from the accelerator 
tube is absorbed by filling the space be- 
tween the tube and the steel housing with 
lead shot. 

(2) Microwave Power Source: Micro- 
waves (10.5 cm. wave length) are supplied 
to the accelerator tube through a coupler 
block by a klystron which derives its 
driving power from a Raytheon RK 5586 
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tunable magnetron. Neither the klystron 
nor the magnetron is continuously opera- 
tive, but both are pulsed at the rate of 60 
times per second, with a pulse length of 
9 microseconds, since much higher power 
can be obtained with pulsed than with con- 
tinuous operation. The higher the micro- 
wave power which is coupled to the ac- 
celerator tube, the higher will be the energy 
of the accelerated electrons. 

The klystron used is a unique develop- 
ment of the Microwave Laboratory of 
Stanford University for this particular 
application (4). A peak power of 18 
megawatts or more has reportedly been 
obtained. Based on this figure, the max- 
imum output electron beam energy of 45 
MEV is calculated. 

Beside its primary function as a power 
amplifier, the klystron incidentally is a 
powerful source of x-rays, with an anode 
voltage of 400 kv. The maximum in- 
tensity is about 18 r/min. at 1 meter and 
lead shielding is therefore used to decrease 
this radiation to a tolerable level. 

(3) Main High-Voltage Supply: The 
operation of the klystron requires a high- 
voltage source of 400 kv maximum, with 
2 microsecond pulse duration; it is pulsed 
at 60 times per second. A power supply, 
consisting of a high-voltage rectifier cir- 
cuit with p.c. output variable up to 70. kv, 
charges a pulse-forming-network (p.f.n.). 
The charging current flows through a 
choke of 700 henries which is in resonance 
with the total capacity of 0.029 micro- 
farads of the p.f.n. The maximum avail- 
able charging voltage is therefore nearly 
doubled (to 132 kv). 

The p.f.n. includes ten 0.0029-micro- 
farad oil-filled condensers designed to 
operate at 132 kv, 1,500 amperes pulse 
current, and inductances of 2.82 micro- 
henries, consisting of three turns of 3/8- 
inch copper tubing, wound to a diameter 
of 13 inches, between condensers. This 
network has a characteristic impedance 
of 42.5 ohms and produces pulses of 2 
microseconds duration. The end of this 
pulse line is connected to the primary of 
the klystron pulse transformer, which is 
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immersed in “Special Marcol’’ transil oil in 
a tank together with the lower part of the 
klystron. The pulse transformer has a 
step-up ratio of 6:1, and for matched con- 
dition furnishes a negative pulse of 400 kv 
maximum to the klystron cathode. 

A spark-gap switch, which consists of 
six hollow copper balls, 3 inches in diam- 
eter, forming five gaps, is used to dis- 
charge the p.f.n. The firing of this 
switch is caused by a positive trigger pulse 
of about 60 kv, supplied by a high-voltage 
trigger amplifier and applied to the second 
ball while the first ball is grounded. In 
order to have this switch work over a wide 
range of charging voltages, proper spacing 
of gaps is required, as well as a constant 
70-kv positive bias voltage, from a bias 
rectifier unit applied at the third ball. 
Air jets blowing at each gap are provided 
to quench the arc after firing. In order to 
reduce the noise of the gap breakdown, 
the gap switch assembly is enclosed in an 
acoustically shielded box. 

(4) Electron Gun: The electron gun 
used during the first year of operation, to- 
gether with its power supply and associated 
pulser, produces a stream of electrons with 
a velocity about one-half that of light, 
pulsed at 60 times per second with pulse 
lengths of about 7 microseconds. The 
triggering of the gun pulse is so arranged 
that the 2 microsecond radiofrequency 
pulse lies completely within the gun pulse. 
Since the radiofrequency energy takes | 
microsecond to fill the accelerator tube, 
electrons injected before the tube is filled, 
and others present when the radiofrequency 
field is decaying, will not obtain maximum 
acceleration. Thus, relatively low-energy 
electrons will be present, with a resulting 
broad-energy spectrum. To improve on 
this point, a different gun, which produces 
1-microsecond pulses of electrons starting 
only after the tube has been filled with ra- 
diofrequency energy, and terminating be- 
fore the field begins to decay, has been in- 
stalled. 

The electron injector used temporarily is 
a Pierce gun with a tungsten cathode as the 
electron emitter and a vane-gridded anode 
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aperture. This system produces a con- 
vergent electron beam focused along the 
axis of the accelerator at a point where a 
strong axial component of a radiofrequency 
field is well established. 

The accelerator beam current can be 
varied by adjusting the tungsten filament 
current of the electron gun. During opera- 
tion in the region of relatively low tempera- 
tures, with consequent low beam current, 
the variation in emission due to tempera- 
ture fluctuation contributes to the drifting 
of accelerator output current, in addition to 
the frequency drift of the magnetron and 
the change of mechanical dimensions of the 
accelerator cavities caused by radio fre- 
quency power dissipation. This emission 
drift can be eliminated, however, by the 
use of current stabilizing circuits. 

An improved electron gun, meanwhile 
installed, consists of a bombardment cath- 
ode with focusing ring, control guide, and 
an anode in front of it. The anode is 
grounded and the other electrodes are 
pulsed to —100 kv with 10 microsecond 
pulses. With these pulses alone, no elec- 
trons will be injected because the grid 
completely shields the field. If, however, 
during each high-voltage pulse, another 
small positive 1 microsecond pulse is 
applied between grid and cathode, a 
focused 1 microsecond duration electron 
beam will be injected into the accelerator 
tube. This gun affords an improved spec- 
trum and makes possible a higher maximum 
energy. 

(5) Trigger Generators: Trigger gen- 
erators controlled by a master trigger 
generator, each with a properly adjusted 
delay, achieve synchronization of the 
pulses of the magnetron, klystron, and the 
electron gun. The triggers in each case 
discharge a p.f.n. through a thyratron tube 
in the respective pulser. Since the 100-kv, 
10-microsecond pulse is the longest, it is 
fired first; the 3-kv 1-microsecond gun 
cathode pulse is timed to fire at the center 
of the 100-kv gun pulse. The magnetron 
and klystron triggers are then timed to fill 
the accelerator tube with microwave energy 
at the instant the electrons from the gun 
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are injected, that is, at the start of the }- 
microsecond gun cathode pulse. 

(6) Vacuum Systems: Separate vacu- 
um systems are used for the klystron, the 
accelerator tube and transmission waye 
guide, and the magnet system, respectively, 

The klystron, because of its tendency to 
gassing at high-power level of operation, 
and because its oxide-coated cathode js 
very susceptible to gas contamination, has 
to be continuously pumped to remove gas 
produced inside the tube or leaking into it 
through joints. Its vacuum system con- 
sists of a mechanical forepump with a 
capacity of 120 liters per minute, a 3-stage 
4-inch oil diffusion pump, and _ liquid 
nitrogen cold trap. The vacuum meas- 
ured with an ion gauge at the cold trap is 
about 10-7’ mm. Hg with klystron idle 
heater power of 200 W. and about one order 
higher with full heater power of 800 W. 

The accelerator and wave-guide vacuum 
is separated from the klystron system by a 
ceramic window through which microwaves 
pass with but little loss. The wave guide 
requires evacuation to avoid electrical 
breakdown of the intense microwave fields, 
and the accelerator tube needs the vacuum 
to prevent breakdown and scattering of 
electrons by collision with gas molecules. 
This system consists of the same items as 
the klystron vacuum, except that an addi- 
tional mechanical fore-pump is used for the 
guard vacuum of the accelerator tube and 
two 2-inch vacuum valves, one behind the 
cold trap and the other ahead of the 
aluminum output window at the end of the 
accelerator. There is a ‘“Veeco’”’ 12-inch 
valve between the guard vacuum and the 
main vacuum which permits the use of 
both fore-pumps for roughing whenever the 
system has been “‘let-down.”’ 

The vacuum measured half way between 
cold trap and accelerator tube input is 
about 5 X 10~° mm. Hg during operation. 
Due to the low conductance of the disk- 
loaded structure, however, even though 
the accelerator tube is being pumped at 
both ends, the pressure at the middle por- 
tion of the accelerator tube might be one 
order higher. 
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The magnet system, to be described later, 
asa unit structure can be electromechani- 
cally rotated 45° about the accelerator axis 
to either side of the vertical. To avoid the 
use of a rotating vacuum joint, the magnet 
system vacuum chamber is evacuated by a 
separate system consisting of a similar 
mechanical fore-pump and diffusion pump 
without the liquid nitrogen cold trap. The 
yacuum measured near the output end of 
the vacuum chamber where the pumps are 
located is 10-*° mm. Hg, while the pressure 
at the input end is five times higher. 

(7) Protective Interlocks: For elimina- 
tion of hazards due to high voltage and ra- 
diation, and for protection against damage 
to expensive equipment and instruments, a 
rather extensive protective interlocking 
system has been installed. For personnel 
protection, door switches are used which 
make the high-voltage system inoperative 
when either the treatment room or accelera- 
tor room doors are open; furthermore, the 
treatment room door is always locked dur- 
ing operation of the apparatus and can be 
unlocked only by one of two keys taken 
from a master keyboard at the control 
panel. The removal of one shuts off the 
high voltage of the electron gun and the 
other that of the magnetron oscillator. In 
either case, the main sources of radiation 
hazards from the accelerator are thus elimi- 
nated. Three more keys, for the doors of 
the high-voltage pulser cage, the high-volt- 
age rectifier cage, and the cover of the klys- 
tron oil tank, respectively, are interlocked 
in such a way that the removal of any one of 
them will break the high-voltage circuit, a 
feature designed for protection of the per- 
sonnel servicing these regions. 

Furthermore, warning lights and push- 
button switches are installed at strategic 
locations inside the treatment and acceler- 
ator rooms. The former are used to indi- 
cate the proper stage of the operation of 
the machine, while the latter are for the 
protection of personnel who might acci- 
dentally be trapped in these rooms. Push- 
ing any one of these switches will prevent 
the application of high voltage from the 
control panel unless the accelerator room is 
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entered and a certain switch reset by the 
operator. 

Once the treatment room door is locked 
and all keys are in position on the control 
panel, a chime will sound for ten seconds 
before high voltage can be applied. This 
acoustic signal serves as additional warn- 
ing to anyone who may happen to have 
stayed in a dangerous area. 

For protection against equipment dam- 
age, the following interlocks are provided: 


(a) Diffusion pumps and ion gauges: The 
diffusion pump heater and the filament 
of the ion gauge will automatically be 
turned off in case of failure of cooling 
water or if pressure is increased over the 
preset pressure scales as a result of 
breakage, etc. 

(6) Vacuum systems: Any vacuum failure 
during the regular working hours is 
indicated by a buzzer alarm. In off- 
hours, a remote alarm coupled to a pro- 
gram clock, at the telephone exchange 
switchboard of the hospital, will sound, 
enabling the operator to inform staff 
members of the failure. 

(c) Klystron: A shutter-offer circuit will 
prevent the application of the high-volt- 
age trigger if the klystron vacuum de- 
teriorates beyond a predetermined level. 
Heater power and focusing fields have to 
be at a proper level, and cooling water 
for the collector, focusing coils, and lead 
apron inside the oil tank must be circu- 
lating, before the high voltage can be 
applied. 

(d) Electron gun and accelerator tube: The 
gun filament power cannot be turned on 
and high voltage cannot be applied un- 
less the cooling air for the gun cathode 
and cooling water for the accelerator are 
first turned on. 

(e) Spark gap: No trigger high voltage 
can be applied if the air jets are not 
blowing at the gaps. 

(f) Overvoltage: If the charging voltage is 
too high, the high-voltage trigger will be 
shut off automatically. 

(g) Overcurrent: If the high-voltage charg- 

ing current is excessive, a high-voltage 








868 Erich M. UHLMANN, CHARLES L. Hsien, C. Louis LOOTENS 





and thereby discontinue overloading. 


(8) Magnet System: The electron beam 
emerging from the horizontally placed ac- 
celerator tube is not suitable for therapeu- 
tic applications, since it consists of elec- 
trons with various energies, and the slow 
drift of optimum tuning, due to various 
factors, makes it difficult to maintain even 
this beam. Therefore, a magnet system is 
necessary for proper operation. 

Two wedge-shaped magnets are used for 
controlling the energy of the beam, as well 
as its size and direction. The first mag- 
net, located immediately at the output end 
of the accelerator tube, bends a beam of 
the desired energy upward 45° from the 
horizontal and functions as an energy 
selector. Corresponding to a fixed magnetic 
field, the energy of electrons along that di- 
rection is definitely fixed; electrons with 
other than this particular energy will follow 
different paths. A slit box, located be- 
tween the first and second magnets, allows 
passage of only those electrons which are 
near 45° to the horizontal and stops all 
others. Electrons which have passed 
through the slit are therefore practically 
mono-energetic. These electrons enter the 
second magnet, of 135° wedge-angle, which 
has a magnetic field opposite in direction 
to the first. This magnet will bend the 
electrons downward to the target, which is 
placed in an area accessible to or in reach 
of an extension tube. The magnet system, 
as a whole, can be rotated about the axis of 
the accelerator tube to 45° either side of 
the vertical. This makes it possible to di- 
rect the beam at various convenient angles 
to the target. 

For fields of various dimensions, it is 
necessary to adjust the beam size over a 
considerable range at the target plane. 
Furthermore, the electrons should be uni- 
formly distributed. These objectives can 
be achieved by first broadening the beam 
through scattering and then defining the 
field by a cone of Lucite or similar material. 
Since the atomic numbers of these materi- 
als are low, x-rays produced by stopping 
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the scattered beam are not very intense: 
however, considerable amounts of x-radia- 
tion, depending on the number of electrons 
stopped, will unavoidably mix with the 
latter. This method is simple and has 
generally been adopted by investigators 
using betatrons as sources of electrons. 

A different approach has been used by 
us in an endeavor to secure a ‘“‘cleaner’” 
beam. The arrangement of physical com- 
ponents is such that electrons will en- 
counter no obstacles in their downward 
travel, thus eliminating the possibility 
of an admixture of x-rays. To be sure, the 
generation of x-rays is unavoidable when 
the unused electrons strike the slit box, 
etc. But these x-rays are not in the final 
direction of the beam and can be separated; 
furthermore, patients will not be in the for- 
ward path of the x-rays and can be pro- 
tected against oblique radiation with rela- 
tively little shielding. 

The means used for the production of 
rectangular fields of various dimensions 
consist essentially of varying the exit pole 
tip angle of the 135° magnet and, in certain 
cases, of varying the slit width and en- 
trance pole tip angle. Since the energy 
resolution of the beam at the target plane 
is related to the slit width, the field size and 
energy resolution are interdependent. The 
design parameters are so chosen, however, 
that even for the largest fields (12 X 12 
cm.), the energy resolution is well within 
2 per cent and, therefore, its effect can be 
ignored. The field dimensions in the direc- 
tion perpendicular to the axis of the accel- 
erator tube depend solely on the pole tip 
angles due to fringe-field focusing, but 
those in the direction of the axis of the ac- 
celerator vary with both pole tip angles and 
slit width. By proper combination of these 
parameters, any field size from 1 cm. to 12 
cm. in either direction can be obtained at 
will. 

Since the energy stability at the target is 
proportional to the constancy of the mag- 
netic fields, current regulators are used to 
stabilize the currents through the 45° and 
135° magnet coils furnished by two D.C. 
generators of 6 and 12 volts, respectively. 
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The magnetic field intensities are meas- 
ured by synchronous motor-driven pick-up 
coils and thus, hysteresis of the magnet 
need not be considered, as in monitoring of 
the magnet currents, and quick changes of 
energy can be made. 

(9) Monitoring Devices: The output cur- 
rent of the accelerator delivered to the tar- 
get is measured with a parallel plate ioniza- 
tion chamber clamped to the end of the 
extension tube of the 135° magnet. The 
chamber reading is calibrated with a Fara- 
day cage at different energies. 

For delivering a predetermined dose to a 
patient, an automatic dosimeter is used. 
It is essentially a negative feed-back elec- 
trometer circuit with grid voltage propor- 
tional to the dose delivered and an adjust- 
able reference voltage in the plate circuit 
to determine the right moment for trigger- 
ing the shutter-offer circuit which shuts 
off high-voltage pulses. 

For experimental and adjustment pur- 
poses, a manually controlled intensity, in- 
tegration, and exposure meter circuit is also 
included. The usefulness of this meter 
consists in the proper indication of the 
tune-up, and it can therefore be used to 
correct the drift of optimum tuning during 
the treatment. 


This brief description of the linear accel- 
erator and its component parts should fa- 
cilitate an understanding of its functions. 
Having had some experience with an ex- 
perimental model of the 20-MEV betatron 
and, for one year, with the linear accelera- 
tor, we are often asked which instrument is 
preferable for medical application. In 
trying to arrive at an answer we must em- 
phasize that the betatron used by us was 
not intended for medical application, 
whereas the linear accelerator was designed 
and constructed with that goal in mind; 
furthermore, since—with the exception of 
the size of the magnets—we had exact 
knowledge of the space requirements, we 
could adapt our building plans in such a 
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manner as to provide for the most satis- 
factory operation of the machine and most 
convenient care of the patients. 

In our opinion, the linear accelerator 
offers definite advantages as a source of 
electrons for medical therapeutic purposes. 
One important point is the absence of noise 
and the quiet operation of the machine. 
Another favorable feature is the straight- 
forward linear beam, which does not require 
any specific gadgets, such as a magnetic 
shunt, for liberation of the electrons from 
the apparatus. Third, all parts of the 
machine are readily accessible, and main- 
tenance offers no particular problems. 
Fourth, sufficient flexibility allows for ac- 
commodation of even very sick patients. 
Fifth, the magnet system used by us pro- 
vides for a wide variety of field sizes which 
can easily be adjusted to the treatment of 
defined areas in individual patients. Fi- 
nally, our installation, though using little 
shielding, reduces the gamma-ray back- 
ground at the target to an inconsequential 
amount, which presents no special prob- 
lem or hazard. 

All these considerations recommend the 
linear accelerator as a convenient instru- 
ment for treatment of cancer patients with 
fast electrons. 

The linear electron accelerator has been 
in experimental operation for over one 
year. We intend to correlate the data thus 
obtained for future publication. 

Tumor Clinic 


Michael Reese Hospital 
Chicago 16, Ill. 
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SUMARIO 


El Acelerador Lineal de Electrones como Foco de Electrones Veloces para la Terapéutica de] 
Cancer 


Describense la construccién y el funcio- 
namiento de un acelerador de electrones 
que, segtin los AA., posee ventajas bien de- 
finidas como foco de electrones para fines 
de medicina terapéutica. Un punto im- 
portante es el funcionamiento silencioso del 
aparato. Otra caracteristica favorable es el 
haz lineal recto, que no requiere ningtin ac- 
cessorio especifico, tal como un desviador 
magnético, para emitir electrones del apa- 
rato. En tercer lugar, todas las partes 
del aparato son de facil acceso y la con- 
servacién no entrafia mayores proble- 
mas. Cuarto, una flexibilidad adecuada 


permite acomodar hasta a sujetos muy ep- 
fermos. Quinto, el sistema de imanes 
ofrece una vasta variedad de tamafios ep 
los campos, que pueden ajustarse faci. 
mente para el tratamiento de zonas bien 
definidas en enfermos dados. Por fin, esta 
instalacién, aunque utiliza poco resguardo, 
reduce el fondo de rayos gamma en ¢ 
blanco a una proporci6n insignificante, de 
modo que no encierra mayor riesgo. 

Este acelerador ha estado en funciona- 
miento experimental por mas de un aiio, 
pero no se ofrecen aqui datos en cuanto a 
los resultados. 
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A Comparative Clinical Trial of Urographic 


Media: Renografin, Hypaque, and Urokon 


W. R. EYLER, M.D., D. R. DREW, M.D., and A. W. BOHNE, M.D. 


CONTRAST MEDIUM producing a uni- 
A formly good excretory urogram with- 
out hazard to the patient or objectionable 
reaction has not yet become available. 
There has, however, been considerable 
progress in this direction in the last few 
years, largely due to the efforts of the 
pharmaceutical manufacturers. 

The introduction of sodium 3 acetyl- 
amino-2,4,6-triiodo-benzoate, marketed as 
“Urokon Sodium,’’ was an advance in re- 
ducing local and systemic reactions (1). 
Recently, the compound 3,5-diacetyl- 
amino-2,4,6-triiodo-benzoic acid, available 
as a sodium salt, has been marketed as 
“Hypaque,”’ and under the trade name 
“Renografin’’ has been supplied as a com- 
bination of sodium and methylglucamine 
salts. This material has been used in 
Europe since 1952 (2-4) as ‘‘Urografin.”’ 
“Renografin’’ contains 76 per cent total 
solids, 59.6 per cent base, and 36.9 per cent 
iodine. ““‘Hypaque”’ is a 50 per cent solu- 
tion of the sodium salt and contains 29.9 
per cent iodine. Urokon Sodium, 50 per 
cent, contains 32.9 per cent iodine, and 
Urokon Sodium 70 per cent contains 56.1 
per cent iodine. 

Previous work at our hospital (5) had 
convinced us that the higher concentrations 
of Urokon produced better urograms, and 
it was therefore decided to use these for 
comparison with the other agents. In each 
case, a 20 c.c. syringe was used with as 
much of the contrast agent as could be 
readily handled; as the Renografin ampule 
contains only 20 c.c., slightly less of this 
material was used than of the other agents. 

The material upon which our observa- 
tions were based consisted of 900 urograms 
of unselected patients. In the first part of 
the study, the syringe was filled by a 


; 1 From the Henry Ford Hospital, Detroit, Mich. (W 


in Radiology; A. W. B., Physician in Charge, Division of Urology) 


TABLE I: RESULTS WITH UROKON 





Urokon Urokon 


70% 50% 
Reactions (%) (%) 
Nausea 20 24 
Vomiting 6 5 
Dizziness 4 5 
Pruritus 6 | 
Hives a) 7 
Dyspnea 0 l 
Anaphylaxis 0 0 
Sweating 2 l 
Arm pain 12 + 
Some reaction (any type) 37 35 
Quality of Films 
Excellent 13 19 
Good 62 46 
Fair 20 25 
Poor 5 10 


nurse, who made a note of the agent used. 
The injection, the recording of reactions, 
and the evaluation of the films were all done 
by physicians who had no knowledge of 
which medium had been employed. Table 
II presents the results. 

In the second part of the study an addi- 
tional 300 Renografin urograms were ob- 
tained. During this period, the injections 
were made by nurses, the reactions were 
recorded by technicians, and the quality 
of the film was assessed by the physician, 
who knew what agent had been used. 
This part of the study was done principally 
to obtain information about reactions to 
Renografin which would have more statis- 
tical significance. An ideal study should 
be large enough to include a number of 
serious reactions; only one occurred. 

Table I shows the similarity of reaction 
rate with the two concentrations of Urokon, 
and the distribution of film quality. In 
Table II, presenting the results with all 
three media, the figures for the two con- 
centrations have been considered together, 
under the heading Urokon 50-70 per cent. 

Table III compares the results of the 


R. E., Radiologist-in-Chief; D. R. D., Senior Resident 
Presented at the Forty-first Annual Meeting 


of the Radiologica! Society of North America, Chicago, Ill., Dee. 11-16, 1955 
The materials used in this study were generously supplied by the manufacturers 
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TABLE II: RESULTS WITH RENOGRAFIN, UROKON, AND 
HYPAQUE 


. Urokon 
Renografin - 


50-70% Hypaque 


Reactions (%) (%) (%) 
Nausea 10.5 22.0 13.0 
Vomiting 4.5 10.5 4.0 
Dizziness 2.5 4.5 1.5 
Pruritus 0 3.5 0.5 
Hives 1.0 8.0 3.5 
Dyspnea 0 0.5 0.5 
Anaphylaxis 0 0 0.5 
Sweating 0 1.5 0.5 
Arm pain 0 8.0 1.0 
Some reaction 

(any type) 12.5 36.0 17.0 

Quality of Films 
Excellent 13.5 16.0 21.0 
Good 45.5 54.0 52.5 
Fair 31.5 22.5 18.5 
Poor 9.5 7.6 8.0 


first 200 cases in which Renografin was 
used with the additional 300 cases in which 
evaluation was made by physicians who 
knew what agent had been employed. 
Since the base of Hypaque and Reno- 
grafin is the same, the similarity of reaction 
rate and film quality is not unexpected. 
The one serious reaction of anaphylactic 
type occurred with Hypaque. The rela- 
tively small number of cases in the groups 
and the fact that there was only one such 
side-effect make it impossible to draw any 
conclusion concerning the relative fre- 
quency of this type of reaction with the 
various media. The less important effects 
—nausea, vomiting, dizziness, pruritus, 
hives, and arm pain—were appreciably less 


TABLE III: RESULTS IN TWO RENOGRAFIN SERIES 


Renografin Renografin 
200 Cases: 300 Cases: Renografin 


Control Second 500 Cases 
Study Study (Total) 
Reactions 
Nausea 10.5 19.0 15.6 
Vomiting 4.5 4.7 4.6 
Dizziness 2.5 8.3 6.0 
Pruritus 0 3.0 1.8 
Hives 1.0 1.0 1.0 
Dyspnea 0 0 0 
Anaphylaxis 0 0 0 
Sweating 0 0.3 0.2 
Arm pain 0 2.3 1.4 
Some reaction 
(any type) 12.5 27.0 22.0 
Quality of Films 
Excellent 13.5 10.3 11.6 
Good 45.5 56.7 52.2 
Fair 31.5 24.0 27.0 
5 9.0 9.2 


Poor 9.£ 
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TaBLe IV: SUMMARY OF RESULTS WITH THREE Mepya 


Urokon Hype 


Renografin > 
. 50-70% 
or . 
: (%) (%) (%) 
Some reaction 
(any type) 12.5 36.0 17.0 
Diagnostic films 90.5 92.5 92.0 
Unsatisfactory 
films 9.5 7.5 8.0 
TABLE V: CORRELATION OF AGE WITH PYELOGRaPHIC 


Qvua_ity tn 900 Cases (ALL CONTRAST MATERIALS)* 
Cases ; 
Age in Excel- Good Fair Poor 
Group lent 


(%) (%) (% %) 
0-19 56 23.2 60.7 12.5 3.6 
20-29 79 24.1 54.4 16.5 5.0 
30-39 148 25.0 56.8 14.9 3.4 
40-49 174 16.1 53.5 24.1 6.3 
50-59 212 9.4 56.1 28.8 5.7 
60 + 231 6.9 41.6 33.3 18.2 


*Percentages are based on number of cases in the 
particular age group. 


in the Renografin and Hypaque groups 
than in the Urokon series. The most 
marked difference between Urokon and the 
other agents was the higher incidence of 
arm pain with the former. 

An interesting by-product of the study 
was the opportunity to correlate the age of 
the patient with pyelographic quality. 
The results of this correlation, seen in 
Table V, are what might be expected. The 
first age group to have less than 20 per 
cent excellent pyelograms was that of the 
sixth decade. Patients fifty years of age 
and older had less than 10 per cent ex- 
cellent pyelograms. At the other end of 
the scale, those below sixty gave from 3.4 
to 6.3 per cent unsatisfactory pyelograms, 
while the figure for those over sixty was 
18.2 per cent. These figures were com- 
piled on the basis of data from all of the 
contrast materials. 


SUMMARY 


A total of 900 urograms and the reac- 
tions incident to their production were 
studied. The media used were Reno- 
grafin, Urokon in two concentrations, and 
Hypaque. 

Only one serious reaction of anaphylactic 
type occurred (Hypaque), but a single case 
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does not warrant any conclusion about the 
relative frequency of this reaction with 
the various media. 

Renografin and Hypaque both showed a 
lower incidence of minor side-effects than 
did Urokon. 

Urograms made with Renografin, 
Hypaque, and Urokon 50 and 70 per cent 
were comparable in diagnostic quality. 
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SUMARIO 


Ensayo Clinico Comparado de Medios Urograficos: Renografin, Hypaque y Urokdn 


Este estudio comprendié un total de 900 
urogramas y las reacciones incidentes a su 
obtencién. Los medios usados fueron 
Renografin, Urokén, e Hypaque. 

No hubo mas que una reaccién grave de 
forma anafilactica (Hypaque), pero un solo 
caso no justifica sacar conclusiones acerca 
de la relativa frecuencia de esta reaccién 


con los varios medios. Tanto el Reno- 
grafin como el Hypaque revelaron una in- 
cidencia menor de pequefios efectos cola- 
terales que Urokon. 

Las radiografias tomadas con Reno- 
grafin, Hypaque, y Urokén al 50 y 70 por 
ciento fueron comparables en calidad diag- 
ndstica. 
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Hematoma of the Duodenum 


A Case Report! 
MYRON MELAMED, M.D., and ANTON M. PANTONE, M.D. 


 perwer rae symptoms which are 
related to recent trauma may be 
associated with a hematoma involving the 
bowel. This is thought to occur in a sig- 
nificant number of patients who experience 
abdominal injury. The recent literature 
contains several examples of the radio- 
graphic demonstration of such hematomas 
(2-6). The case to be reported here was 
not surgically or pathologically verified, 
but the clinical and radiographic evidence 
is conclusive. This patient was treated 
conservatively and characteristic radio- 
graphic changes in the duodenum com- 
pletely regressed in a few weeks. 


R. S., a 19-year-old white girl, was admitted to 
Grant Hospital, Chicago, on Dec. 10, 1954. Two 
days earlier she had struck her right side on the steer- 
ing wheel of her car in an automobile accident. She 
felt no immediate ill effects, but during the next 
thirty hours nausea, vomiting, and abdominal pain 
occurred, leading to hospitalization. 

The only significant findings on physical examina 
tion were an ill-defined mass in the right upper 
quadrant of the abdomen and upper abdominal 
tenderness. The pulse rate was 104 per minute. 
Blood pressure, temperature, and respirations were 
normal. 

Laboratory studies revealed a red cell count of 
4,180,000, hemoglobin 12.5 gm., and white blood cells 
10,800. The red cell count fell to 2,960,000 within 
three days, but returned to normal during the pa- 
tient’s hospital stay. Repeated urine studies dis- 
closed no abnormality. 

Roentgen Studies: A plain film of the abdomen on 
Dec. 11 showed possible dilatation of the stomach. 
An upper gastrointestinal tract examination on Dec. 
20 revealed no obstruction to the flow of barium 
through the second portion of the duodenum. An 
unusual deformity of this segment with a crescentic 
defect, suggesting at least a partially intramural 
tumor, was demonstrated (Figs. 1 and 2). The 
lumen in the involved segment was slightly narrowed. 
In addition, there was a constant collection of bar- 
jum in the descending duodenum on several films, 
considered as most likely representing a small mu 
cosal ulceration (Fig. 3). The diagnosis of hematgma 


of the duodenum was made. Since there was no evi- 
dence of complete obstruction, the patient was 
treated conservatively. Gradual improvement en. 
sued and she was discharged on Jan. 2, 1955. 

A repeat upper gastrointestinal tract examination 
one month after the initial study (after hospital dis- 
charge) revealed an essentially normal appearing 
descending duodenum, with only very slight itregu- 
larity of contour (Figs. 4 and 5). 

DISCUSSION 

Hematomas of the bowel may be local- 
ized intramural tumors, usually subserosal 
in position, or they may be associated with 
retroperitoneal or mesenteric components. 
We believe that the case presented here 
represents a duodenal hematoma with 
other retroperitoneal involvement. 

Hematomas have been described in the 
duodenum (1, 2), small bowel (5, 6), and 
colon (3, 4). There is an apparent pre- 
disposition to their occurrence in the duo- 
denum following trauma, as a result of the 
relative fixation particularly at the duo- 
denojejunal junction. Blood dyscrasias 
are known to be a predisposing factor. 

Roentgen features of intestinal hema- 
tomas, particularly in the duodenum, are 
considered rather distinctive by Felson and 
Levin (2). These consist of a smooth, 
sharply marginated intramural mass and a 
crowding together of the valvulae con- 
niventes in the involved area, producing a 
‘coil spring’ appearance. Our case showed 
roentgen changes similar to those described 
by Felson and Levin, though a typical 
“coil spring’’ mucosal pattern was not 
demonstrated. In addition, a small patch 
of barium seen in the involved segment on 
several films was thought to represent an 
ulcer crater. A similar finding has been 
described by Liverud (6) in a hematoma 
of the jejunum. No obstruction at the 
site of involvement was noted in our case. 


1 From the Department of Radiology, Grant Hospital, and the Department of Radiology, College of Medicine 
University of Illinois, Chicago, II]. Accepted for publication in May 1955. 
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Fig. 1. Intramural tumor of the descending duodenum with sharply marginated be der. 

Fig. 2. Compression study of abnormal segment of descending duodenum showing intramural tumor and 
slightly narrowed lumen without obstruction. A typical “coil spring’’ appearance of the mucosa is not demon- 
strated 





Fig. 3. Film of abdomen one hour after barium ingestion showing a collection of barium in descending duo- 
denum, also seen on other roentgenograms. This may represent a mucosal ulceration 

Fig. 4. Examination one month after initial gastrointestinal series, revealing almost complete restoration of 
duodenum to normal 
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Fig. 5. Compression films of descending duodenum 
after one month, showing only slight irregularity of 
contour; appearance otherwise normal. 


The history of trauma to the abdomen 
followed by gastrointestinal symptoms 
should lead one to consider the possibility 
of hematoma. Roentgen signs of duo- 
denal hematoma are: intramural tume- 


MyYRON MELAMED AND ANTON M. PANTONE 








faction with sharply demarcated margins: 
narrowing or obliteration of the norma] 
duodenal lumen; a mucosal “coil spring” 
pattern; an unusual collection of barium 
in the involved bowel segment, which may 
represent a mucosal ulceration; disappear- 
ance of the radiographic findings with re- 
version to normal in follow-up studies. 

The importance of the radiographic 
diagnosis is stressed, inasmuch as surgical 
intervention may be avoided in the ab- 
sence of complete obstruction or accom- 
panying lesions. 


SUMMARY 


A case of hematoma of the duodenum 
demonstrated radiographically is presented. 
A history of trauma to the abdomen, 
followed by gastrointestinal symptoms and 
radiographic findings characteristic of an 
intramural tumor, permit the diagnosis of 
such lesions. 


Department of Radiology 
University of Illinois College of Medicine 
Chicago 12, Ill 
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SUMARIO 


Hematoma del Duodeno. 


Preséntase un caso de hematoma duode- 
nal descubierto radiograficamente a con- 
tinuaci6n de un traumatismo abdominal. 
Los signos radiograficos de esos hematomas 
en el duodeno son: tumefacci6n intra- 
parietal de bordes netamente demarcados; 
estenosis u obliteracién de la luz duodenal 





Presentacién de un Caso 


normal; patrén en “‘muelle’’ de la mucosa; 
inusitada aglomeracién de bario en el 
segmento intestinal afectado, que puede 
representar ulceracién de la mucosa; de- 
saparicién de los hallazgos radiograficos con 
retorno a lo normal en los subsecuentes 
estudios de observacién. 
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Radiation Dosimetry in Biological Research’ 
COMDR. J. F. MORGAN, MSC, USN, and F. ELLINGER, M.D. 


N IMPRESSION has prevailed among 
A many physicists that biological re- 
search data are necessarily less accurate 
than physical data. The apparent lack of 
uniformity among living experimental sub- 
jects has seemed, to those accustomed to 
dealing with more rigidly controllable 
inanimate material, an almost insurmount- 
able obstacle to satisfactory reproduci- 
bility of results. Modern _ statistical 
methods, however, together with pains- 
taking care in the selection and handling 
of animals (1) now permit an order of 
accuracy in radiobiological experiments 
that constitutes a challenge to the highest 
precision attainable by physical dosimetry. 
It seems appropriate, therefore, to discuss 
briefly methods which have been found 
helpful in minimizing some of the more 
obvious sources of dosimetric uncertainty. 

Three major types of x-ray generators 
are currently in use for animal irradiation 
experiments in the Naval Medical Re- 
search Institute: a Picker 220-kvp therapy 
unit, a General Electric 250-kvp ‘“Maxi- 
tron,” and a 2-MEV Van de Graaff 
originally built by the Massachusetts 
Institute of Technology. Various modifi- 
cations and accessories found desirable in 
each instance for improved performance 
and/or stability are enumerated. Any 
reference in the following pages to the 
product of a particular manufacturer 
does not necessarily mean that to be the 
only source or even the best, but indicates 
rather that it happened to be available 
and was found to function satisfactorily in 
the application described. 


MATERIALS AND METHODS 
The Picker 220-kvp therapy unit is a 


standard hospital type which has proved 


‘From the Naval Medical Research Institute, National Naval Medical Center, Bethesda, Md 


particularly useful in irradiation of small 
animals at voltages between 140 and 200- 
kvp (2). In this range, the output in- 
tensity has been found to vary as the 
second, or a slightly higher, power of tube 
potential. An uncompensated 2 per cent 
variation in line voltage will therefore pro- 
duce an error in dose rate of nearly 5 per 
cent. When the dose-action curve is 
critically steep, such a degree of dosimetric 
uncertainty may produce serious differ- 
ences in mortality, as has been demon- 
strated in experiments with mice (1). 

In Figure, 1, the dotted outline at the 
upper left indicates insertion of a General 
Electric 5-kva stabilizer in the incoming 
power line. Under the steady operating 
load of the Picker machine, line fluctua- 
tions as great as +10 per cent are reduced 
to the order of 0.5 per cent or less. This 
saturated core type of regulator is simple 
and rugged, has no moving parts, and in 
six years has required no repairs or main- 
tenance. The added cost represents only 
about 5 per cent of the total investment. 
It should be mentioned that, in this 
instance at least, installation of the line 
stabilizer caused some tendency to feed- 
back and unsteadiness in the built-in 
filament stabilizer (which is of very similar 
design, although considerably smaller). 
Since, however, separate regulation of the 
filament supply is unnecessary when the 
entire line is adequately controlled, the 
filament unit was simply removed from 
the circuit. 

One inherent difficulty in applying the 
conventional tapped auto transformer con- 
trol unit to precision work is the stepwise 
potential selector. On the Picker machine, 
the smallest increment of the “minor” 
switch is approximately 3 kvp. It is 


Presented in 


part at the Forty-first Annual Meeting of the Radiological Society of North America, Chicago, Ill., Dec. 11-16, 


1955. 


The opinions or assertions contained herein are the private ones of the writers and are not be construed as official 
or reflecting the views of the Navy Department or the Naval Service at large 





877 








878 J. E. MORGAN AND F. ELLINGER 


obvious that there will be times when tube 
voltage can be adjusted no closer than 
+1.5 kvp to the desired value. Further- 
more, as a consequence of normal warm-up 
drift, the high-tension circuit must be shut 
off, the selector setting changed, and the 
tube voltage built up again via the rheostat 
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The total cost of the components men- 
tioned is only a few dollars, and the in- 
stallation time about one hour. 

Another potentially significant source of 
dosimetric error was discovered by ac. 
cident, when an auxiliary meter and fila- 
ment reactor were installed at a point re- 
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Line voltage stabilizer and high-tension vernier adjustment applied 


to basic x-ray control circuit 


several times during each of the longer ex- 
posures in order to maintain even this de- 
gree of approximation. Some kind of 
continuously variable adjustment is ur- 
gently needed but, since the primary of 
the high-tension transformer draws nearly 
30 amperes at full load, a ‘‘Variac’’ type 
control of adequate current rating would 
be prohibitively large for the space avail- 
able. In the dotted outline at the lower 
right in Figure 1, however, an arrangement 
is indicated which provides smooth vernier 
action between steps of the regular po- 
tential selectors by means of a very small 
(General Radio Model V-2) Variac, con- 
veniently mounted on the control panel. 
The 0-115-volt output of this low-current 
Variac is converted by a suitably compact 
stepdown transformer (Chicago Model 
F530) to 0-5 volts at 30 amp. and applied 
as a variable additive in series with the 
high-tension primary input. An ample 
range of fine adjustment (approximately 
9 kvp) is thus available without shutting 
off the machine to change selector taps. 


mote from the Picker control console for 
more convenient access by the relief op- 
erator. A steadily increasing deviation 
between meters, observed through the 
first several hours of each working day, was 
found to be due largely to thermal drift of 
the panel meters. Hanging an aluminum 
baffle sheet between the rheostat coils and 
the nearby kilovolt meter eliminated most 
of the direct heat radiation, while instal- 
lation of a large centrifugal blower (dark- 
room ventilator type) in one of the two 
existing cooling apertures at the top of the 
control cabinet effectively lowered the 
overall ambient temperature. The origi- 
nal warm-up drift of 6 per cent in three 
hours is thus reduced to less than 2 per 
cent, which in turn is fully compensated 
by an occasional slight adjustment of the 
manual kv vernier. Figure 2 shows the 
cooling blower mounted on top of the 
cabinet, with the Variac control knob at 
right center near the exposure timer. 

The 250-kvp Maxitron generator unit 
has the same electrical characteristics as 
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the regular General Electric therapeutic 
model but has been stripped of cones, 
filters, shutter, tube stand, and all other 
accessories not directly essential to its 
basic function. The transformer tank and 
tube assembly are suspended vertically 
from a chain hoist near the center of a 20 
xX 20-foot exposure room, with power 
cables led from above and water lines from 
below, to permit an unobstructed lateral 
field (Fig. 3). The specially designed 90° 
anode x-ray tube, which covers a radially 
symmetrical area for simultaneous exposure 
of relatively large numbers of animals, has 
been described previously (3). At 250 kvp 
and 30 ma., with inherent filtration of 1.3 
mm. Cu, it delivers approximately 18.5 
r/minute at 100 cm., with a half-value 
layer of 3.3 mm. Cu. 

In the region of 250 kvp, the dependence 
of x-ray output upon exciting voltage be- 
gins to approach a third power relation, so 
that unstable line conditions present an 
even greater problem than in the 140-to- 


200-kvp range discussed in connection 
with the Picker unit (p. 877). Unfor- 





Sin Be 








Fig. 2. Picker control panel, showing cooling blower 
(top) and Variac adjusting knob (right center, beside 
the exposure timer 





Fig. 3. 


Maxitron set-up for radial beam operation (one section of circular exposure 
bench removed for visibility 
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tunately, any of the stabilizers of the sat- 
urated core type, such as the one which 
proved so satisfactory for the Picker unit, 
is highly sensitive to changes in load power 
factor. Again, unfortunately, the con- 
tinuously variable kilovoltage control of 
the Maxitron is remotely operated by an 
A.C. motor, with starting surges which play 
complete havoc with phase angles. Due to 
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second/volt response time. Actual per- 
formance has been found at least equal to 
those standards. Figure 5 shows the two 
regulators installed on a shelf under the 
control table. The cost of these General 
Radio units per kva is approximately 
comparable to that of the General Electric 
model previously described. 

The kilovolt indicator on the Maxitrop 
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the complex interconnections of this motor 
with other sections of the x-ray power 
pack, it was found impracticable to supply 
the necessary driving current from an ex- 
ternal source. 

A type of voltage regulator which op- 
erates on entirely different principles, and 
thereby overcomes those particular diffi- 
culties, was supplied by the General Radio 
Company. This is essentially a Thyra- 
tron-controlled, motor-driven Variac, 
which superposes a “buck or boost’’ volt- 
age on the incoming line as needed to 
compensate for fluctuations. It will be 
noted (Fig. 4) that a relatively small 
Variac is used, through a stepdown trans- 
former, to control load currents consider- 
ably greater than its own rating. (This 
is the same general reduction scheme as the 
one shown in Figure 1 for manual adjust- 
ment of the high-tension transformer.) 
Two such units, each rated at 6 kva, 115 
volts, control the two phases of a 115-to- 
208-volt line which are required for power 
supply. The manufacturer’s specifications 
call for +0.25 per cent accuracy, and 0.1 





Simplified circuit diagram of the General Radio Type 
Reproduced by permission of the General Radio Co., 
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1570 Voltage Regu- 
Cambridge, Mass 


control panel tended to be rather sluggish 
in response, too coarsely calibrated for 
optimum precision, and subject to some 
thermal drift during long _ exposures. 
Therefore, a precision (+0.25 per cent) 
voltmeter has been permanently connected 
across the high-tension primary as the 
principal standard of reference. Because 
radiation output is relatively much less 
sensitive to variations in tube current, the 
General Electric electronic filament con- 
trol and milliameter have been found 
satisfactory since correction of an early 
maladjustment previously reported (3). 
The Van de Graaff accelerator was orig- 
inally built to special order for industrial 
radiography. Although of comparable 
basic design, it is a great deal larger and 
more heavily constructed than the cur 
rently manufactured therapeutic models, 
and in consequence lacks their positional 
flexibility. Either a radial field distn- 
bution similar to that previously described 
for the Maxitron (3) or a vertical, axially 
transmitted beam of smaller cross section 















may be selected. This transmitted beam 
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is of particular interest, since at normal 
(20 MEV) operating potential the in- 
herent filtration of 6.35 mm. gold anode 
plus 4.76 mm. brass water jacket results 
in an effective half-value layer almost 
identical to the 11.4 mm. Pb charac- 
teristic of Co”. Such a fortuitous coin- 
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current losses. It is apparent, therefore, 
that simply regulating the input power 
line would be relatively ineffective toward 
the maintenance of uniform radiation in- 
tensity. Also, since the kilovolt meter 
would have to be kept constant to +0.25 
per cent in order to hold output stability 





Fig. 5. 


cidence permits very useful comparisons, 
both physical and biological, between 
relative effects of the same radiation 
quality delivered in a single ‘‘narrow” 
beam, or via the ‘‘4"’ geometry obtainable 
from the cobalt irradiator to be described 
below. 

Since at 2 MEV the ratio of x-ray out- 
put to accelerating potential appears as 
approximately a fourth power exponential, 
accurate control of this voltage becomes 
even more critical than with the other two 
machines discussed above. Due to in- 
herent characteristics of the electrostatic 
generator design, however, a number of 
additional variables are introduced, such 
as driving motor speed, belt slippage and 
charging efficiency, corona and leakage 





Maxitron control table, showing line voltage regulators (lower shelf), ex- 
ternal precision meters (front center), and d’Arsonval monitoring galvanometer (upper 
wall bracket ). ; 


within the desired limits of +1.0 per cent, 
continuous manual adjustment on the 
basis of voltage readings alone becomes 
excessively fatiguing to the operator’s eyes 
and nerves, thereby further increasing the 
possibility of human error. It seems es- 
sential, therefore, that a device capable of 
accurately indicating some quantity /:- 
early related to the radiation output, 
rather than to its fourth root, be used. 
Since previous experiments (2) had shown 
that the commercially available monitor- 
ing instruments employing electronic am- 
plification were generally unable to meet 
our arbitrarily imposed standards of con- 
stancy, an ionization chamber directly 
connected to a galvanometer circuit (4) 
was installed. This combination of cham- 
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ber (fixed in tube head), battery (sufficient 
voltage to assure over-saturation during 
nominal shelf life) and galvanometer 
(d’Arsonval reflecting type readable within 
+0.5 per cent at distances up to several 
feet, and maintaining initially calibrated 
sensitivity through an indefinite number 






Fig. 6 


of years) provides a reference point for all 
control adjustments. Thus, in the usual 
exposure routine, tube potential and cur- 
rent are brought up to approximately nor- 
mal values; the operator then transfers 
his principal attention to the output galva- 
nometer and is thereby able to duplicate 
a prescribed dose within very narrow 
limits. 

Another type of electronic monitoring 
device, supplied by the High Voltage En- 
gineering Corporation, Cambridge, Mass., 
is now under test and shows promise of 
satisfactory stability. 

The cobalt irradiator consists essentially 
of 60 individual 25- to 50-curie sources, 
which can be so positioned as to simulate 
the gamma flux inside a spherical shell of 
uniformly distributed radioactivity. By 
pneumatic transfer between the two rodms 
indicated in Figure 6, either of two cylin- 
drical exposure chambers, 34 X 72 inches 
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at approximately 50 r/ minute (Fig. 7A) o 
9 X 30 inches at approximately 59 
r/minute (Fig. 7B), may be utilized 
Phantom measurements of mid-line to 
skin dose ratios approaching 100 per cent 
indicate that this “4x’’ geometrical cop. 
figuration closely approximates the theo- 





ROOM NO 2 





RADIATION 
20 








Sectional view of pneumatic tube transfer system; cobalt irradiator. 


retical concept of uniform total-body ir- 
radiation, even for animals up to about 
300 pounds in weight. 

A detailed report of design and perform- 
ance characteristics from this laboratory 
will appear later. Meanwhile, since apart 
from routine decay corrections of approx- 
imately 1 per cent each month (and pos- 
sible human errors in exposure timing) 
there would seem to be no reason to doubt 
the absolute reproducibility of exposures 
the present discussion will be limited to 
some special problems of measuring tech- 
nic. 

Dosimetric Procedures: The Victoreen 
condenser r meter continues to serve as the 
principal base of reference for dose meas- 
urements in this laboratory. Through 4 
regular schedule of rotation, each of several 
such instruments with its associated cham- 
bers is recalibrated by the National Bureat 
of Standards at least once a year. Since 
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Fig. 7. 


the stipulated accuracy of N.B.S. thimble 
chamber calibrations is 3 per cent (al- 
though their observed interagreement has 
nearly always been much better), and be- 
cause certain long-term experiments are 
sensitive to smaller dosimetric inconstan- 
cies, a minimum of two chambers are used 
with each of two different electrometers 
for cross-comparison in all critical dose 
measurements. 

It has been pointed out (4) that radia- 
tion breakdown of insulation resistance 
and consequent post-exposure leakage of 
condenser-type chambers constitute an 
increasing source of error with higher 
photon energies. For this reason, a con- 
tinuous reading galvanometer circuit, pre- 
calibrated against the condenser chambers 
at moderate x-ray voltages, is preferred 
for measurements above 200 to 300 kev. 
The Victoreen Model 510 Ratemeter has 
also been found quite convenient but, 
since its electronic amplifier cannot be ex- 
pected to have the absolute long-term con- 
stancy of a d’Arsonval galvanometer, ad- 


ditional care and frequency of cross- 


comparison with the condenser chambers 
are indicated. 

A dosimetric problem apparently pe- 
culiar to the cobalt irradiator is demon- 
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A. Cylindrical exposure chamber of cobalt irradiator, 34 & 72 inches. 
cylinder of cobalt irradiator (9 X 30 inches), partially disassembled. 









B. Smaller high-intensity exposure 
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Fig. 8. Electronic equilibrium curve for thimble 


chambers in the cobalt irradiator 


strated graphically in Figure 8. For all 
our high-energy measurements with thim- 
ble chambers, electronic equilibrium curves 
of intensity versus thickness of added 
Lucite caps are run as a precautionary 
measure. With cobalt-60 gamma rays in 
free air, such curves assume the familiar 
shape of ACD, rising by several per cent 
to a relatively flat plateau in the vicinity 
of C (at approximately 4 mm.), then 
falling off gradually as absorption becomes 
significant. In this irradiator, however, a 
considerable component of very soft scat- 
tered gamma rays and ‘or electrons causes 




















ionization chambers and com- 


ponents 


Fig. 9. Miniature 
the reversal of initial slope indicated by the 
dotted line BC. Since a definite 4-mm. 
plateau still exists, it might be argued that 
this is the correct equilibrium thickness 
for absolute dose measurements. The 
question remains, however, whether the 
biological effectiveness of this soft com- 
ponent can legitimately be assumed to be 
negligibly small. Quantitatively, the frac- 
tion absorbed here is nearly 6 per cent of 
the total measured intensity, and quali- 
tatively, a beryllium-window grenz-ray 
tube at 25 kvp gives a close approximation 
to the initial slope B of the cap-thickness 
curve. 

A special type of miniature ionization 
chamber which has been found to be most 
useful for depth and isodose measurements 
is illustrated in Figure 9. This was de- 
veloped from the original ideas of Sievert 
(5). Major changes in the interest of 
mass production have included substitu- 
tion of “Kel-F’’ halogenated plastic for 
amber in the condenser insulation, alu- 
minum alloy for ‘Elektron metal’’ in the 
body, and ‘‘Markite’’ conducting plastic 
for carbon in the cap lining. Plastic-lined 
metal caps shown in the blown-up view 
(middle row of Fig. 9) were in approximate 
electronic equilibrium for the gamma rays 
of cobalt 60 and showed very satisfactory 
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wave-length independence down to the 
order of 80 kev. Subsequent need for 
measurements in the low-energy region led 
to modifications shown at the top of Figure 
9. Here we have substituted a hardened 
gelatin cap, sized to a push fit on the cham- 
ber body, and at its minimum wall thick. 
ness of 5-6 mg./cm.? have obtained satis. 
factory performance with x-rays down to 
about 8 kev and betas to 0.2 MEY. 
The primary advantage of chambers of 
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Fig. 10. Time-extrapolated calibration curves 


this type is the small size. Since they 
cause little disturbance of the effective 
atomic number within a phantom, and at 
reasonably high radiation energies exert 
negligible shadowing effect on one an- 
other, as many as 250 have been used 
simultaneously in one man-sized phantom 
to obtain a complete three-dimensional 
depth-dose analysis at a single exposure. 
Furthermore, possibly due in part to the 
electronic stability of Kel-F, and perhaps 
in part to the relatively small cross section 
of insulating material used, post-exposure 
leakage errors appear to be greatly reduced 
By proper selective choice of charging 
voltage and electrometer sensitivity, full 
scale ranges between 35 and 750 r are 
readily available with the same chambers 

Finally, some sources of timing errors 
frequently encountered are suggested for 
consideration. In case of the Picker 220 
unit, a motor-driven shutter opens and 
closes in a somewhat erratic cycle of ap- 
proximately 1.5 seconds, which in turn is 
seriously influenced by line voltage, age, 
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state of lubrication, etc. In case of the 
Maxitron and the Van de Graaff, which are 
not equipped with shutters, the necessary 
high-tension build-up delay presents an 
even greater problem. It has therefore 
been found expedient to employ, in place 
of the usual mean of several equally timed 
readings, an extrapolation technic as il- 
lustrated in Figure 10. Curve A shows an 
arbitrary plot of measurements which, ex- 
trapolated to zero, would intersect the time 
axis at a negative value of approximately 
six seconds. It is therefore concluded 
that a six-second compensatory additive 
to the mechanical timer setting is re- 
quired, and the subsequent curve B, which 
exactly intersects at 0, 0, fully confirms 
this opinion. 


SUMMARY 

Some special physical problems and 
technics involved in the measurement and 
delivery of precisely standardized doses of 
x- and gamma radiation are discussed. 
The fact that a higher order of dosimetric 
accuracy is essential for radiobiological 
laboratory experiments than for routine 
clinical therapy is emphasized. Difficul- 
ties in extending application of the roent- 
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gen unit to higher photon energies, some 
mechanical and electrical inadequacies 
found in commercial x-ray and dosimetric 
equipment, and improvements obtained 
by the use of relatively simple accessories 
are reported. Special reference is made 
to the unusual problems encountered in 
operating a 2,400-curie cobalt 60 irradiator 
of ‘‘spherical”’ configuration. 


Naval Medical Research Institute 
National Naval Medical Center 
Bethesda, Md 


REFERENCES 


1. ELLIncer, F., Morcan, J. E., ANp Cook, E. B.: 
Reproducibility of the Lethal Effect of Total-Body 
Irradiation in Mice. Radiology 64: 210-217, Feb- 
ruary 1955. 

2. ELLINGER, F., MorGAN, J. E., AND CHAMBERS, 
F. W., Jr.: The Use of Small Laboratory Animals in 
Medical Radiation Biology. I. Application of a 200 
KVP X-ray Therapy Unit to Lethal Dose Studies 
Naval M. Res. Inst., Res. Rep. NM 006.012.04.43, 
April 1952. 

3. CHAMBERS, F. W., JR., MORGAN, J. E., AND 
Istock, J. T.: Radial X-ray Beam Characteristics at 
230 KVP. Naval Med. Res. Inst. Res. Rep. NM 
006.012.04.39, August 1951 

4. Morcan, J. E., CHAmBers, F. W., JR., O'CONNOR 

D. T., AND Istock, J. T.: A Direct Reading Rate 
Meter for High Intensity Penetrating Radiation. Rev 
Sci. Instruments 24: 938-943, October 1953. 
5. SreEverT, R.: Eine Methode zur Messung von 
Réntgen-, Radium- und Ultrastrahlung nebst einigen 
Untersuchungen tiber die Anwendbarkeit derselben in 
der Physik und der Medizin. Acta radiol., Suppl. 14, 
1932 


SUMARIO 


La Dosimetria de la Radiacidn en la Investigacidn Bioldgica 


Disctitense algunos problemas y técnicas 
especiales de orden fisico que figuran en la 
medicién y entrega de dosis normalizadas 
precisamente de rayos X y gamma. Re- 
calease el hecho de que, para experimentos 
radiobiolégicos de laboratorio, resulta in- 
dispensable un orden mas elevado de exacti- 
tud dosimétrica que para la terapéutica 
clinica corriente. Expénense las dificulta- 
des encontradas al extender la aplicacién de 


la unidad roentgenolégica a energias mas 
altas en fotones, algunas insuficiencias 
mecanicas y eléctricas observadas en el 
equipo comercial de rayos X y dosimetria y 
las notables mejoras obtenidas con el uso de 
accesorios relativamente sencillos. Se hace 
mencién en particular de los inusitados 
problemas encontrados en el funcionamien- 
to de un irradiador de cobalto 60 de 2,400 
curies, de configuracién ‘‘esférica.”’ 


DISCUSSION 


Friedrich Ellinger, M.D. (Naval Medical Re 
Search Institute, Bethesda, Md.): The splendid 
collaboration enjoyed by all of us engaged in radio 
biological work at the Naval Medical Research 
Institute is evident in Dr. Morgan's paper. Asa 


result we have been able to furnish data on the repro 
ducibility of the lethal effect of total-body irradiation 
in mice, which it was my privilege and pleasure to 
present before this Society two years ago. At that 


time we could not go into the details of the dosimetric 
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aspects of our investigations which Commander 
Morgan presented to you today. I should like to 
say that we—the biologists—are not the exclusive 
beneficiaries of this collaboration. Fortunately, we 
are able to repay part of our debt, and I should like 
to illustrate this briefly. 

In any institution, some cleaning is going on all 
the time and our Institute is no exception. On such 
an occasion one of our good sailors handled a sensi- 
tive dosimeter a little too roughly. This was not 
noticed until after some of the animals were exposed 
and, during the observation of the mortality rate, it 
became apparent that something must have been 
wrong with the dosimetry. We started rechecking 
and, by comparing our dosimeter with others, found 
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that the instrument was out of order. With the use 
of this one instrument only, the change could not be 
discovered but the inaccuracy became apparent 
on the basis of our biological observations. After 
discovery of the discrepancy in the dosimeter read. 
ings, all the exposures performed on this and subse. 
quent days could be corrected. 

In another instance, when we had been able to 
indicate to the physicists that something must have 
been wrong with dosimetry, it was found that the 
cause was a slowly developing leakage in one of the 
cables of the x-ray generator. Since we had noted 
carefully the time of exposure for each batch of 
animals, we were able to tell the physicists that 
exactly when the leakage had occurred. 
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Portable Shield for Radiation Protection During Angiography’ 


JOSEPH STEIN, M.D.,2 MAXWELL H. POPPEL, M_D.,° 
ERICH G. KRUEGER, M.D.,‘ and STANLEY MALSKY, M.A., M.Sc.° 


i bs TOTAL RADIATION dose received by 
the operator during an angiographic 
examination has been appreciably reduced 
by the use of a portable shield containing 
three sections of lead-impregnated rubber. 
The center section, mounted on a rotating 
drum so that necessary adjustments in 
height for each patient can be obtained, is 
maneuverable up and down, is self-re- 
taining, and contains a square lead-glass 
section so that the operator can observe 
the patient and at the same time be pro- 
tected from excessive radiation. 





Fig. 1 
contains lead glass, is self-retaining, and maneuverable 
up and down. 


Assembled shield. The middle section 








Figs. 2 and 3 


The patient’s head is shown against 
the Fairchild camera, with the x-ray tube in position 


for lateral (Fig. 2) and anteroposterior (Fig. 3 
tions of the skull during angiography 


projec 


This new protective unit, when used to 
supplement the lead apron worn by an 
operator, will enable him to have ready 
access to the patient and at the same time 
receive only a minimal amount of scattered 
radiation. It thus offers advantages over 
conventional portable lead-lined shields, 
which have distinct limitations in respect 
to flexibility, degree of freedom, and haz- 
ards of over-dosage to exposed portions 
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A- Casters 


C- Frame 





v? " " 








B- Frome Base 


1- Housing 

2- Geored Cylinder 
3- Cylinder Shoft 

4- Machine Screws 
5- Slot Compressor 
6- Allen Screw 

7- Upper Housing 


8- Drive Shoft 
9- Drive Geors 
10- Handle 
\l- Handle 


D- Lower Frame Support 

E- Lead Rubber Shield 

F- Lead Glass Window 

G- Machine Screws 

H- Metal Screw Plate 

1- Movable Lead Rubber Section 
J' Upper Frame Support Spacer 


K- Lower Support Pins 
L- Strap Hinges 
M- Gate Hooks 


(Section"x" of Frame Base swings out, if desired, to 


insure clearance for Foirchild unit.) 


Fig. 4. Construction of the shield. A. Casters, 3 in. diameter, rubber. B. Frame 


base, 24 in. long, 3 in. wide, 3 in. deep. C 


Frame 57 1/2 in. high, 42 in. wide, 3/4-in 


round tubing. D. Lower frame support, 1 1/4-in. square tubing, 44 in. long. E. Lead- 
rubber shield, 20 in. long, 35 in. wide, 1/4 in. thick. F. Lead-glass window, 101/2 x 9 
in. G. Machine screws, 1 1/4 in. (10 XK 24standardthread). H.Metalscrew plate, 10 in. 
long, 1.8 X 5/8 (standard). I. Movable lead-rubber section, 41 in. long, 121/2 in 
wide, 1/4 in. thick. J’. Upper frame support spacer, 1 1/4-in. square tubing, 17 1/2 in 
long. J.” Upper frame support spacer, 1 1/4-in. square tubing, 161/2 in. long. K 


Lower support pins, 1/4 in. diameter, 3 1 


wide. M. Gate hooks, 21/2 in. (standard) 


in. long. L. Strap hinges, 6 in. long, 2 in 


1. Housing, 1/2 K 31/2 XK 41/2 in Geared cylinder, 31/2 K 121/2 in. 3 
Cylinder shaft, 5/16 in. diameter, 14 3/4 in. long. 4. Machine screws, 1/4 in. X 20 
(standard thread 5. Slot compressor, 5/16 * 5/8 in., 3 1/2 in. long. 6. Allen screw, 
8/32 in. (standard 7. Upper housing, 1/2 in. deep, 1 3/4 in. long, 2 in. wide. 8. Drive 


shaft, 5/16 in. diameter, 16 1/4 in. long 


9. Drive gears, 1/8 X 3/4-in. spur gear 


(standard 10. Handle, 1/2 in. wide, 2 in. diameter 11. Handle, 1/4 in. deep, 1 in 


wide, 4 1/4 in. long 


(hands, head, etc.) in so far as the operator 
is concerned (N. B. S. Handbooks 41 and 
47). 

The total dose received by the operator 
with use of the protective shield is a small 
fraction of that received with only a lead 
apron. For the complete examination, 
when the lead apron affords the only pro- 
tection, the total dose has been measured 
as 109 milliroentgens against 10 milli- 
roentgens with both shield and apron. 
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SUMARIO 


Pantalla Portatil de Facil Maniobrabilidad para Proteccidn contra la Radiacién Durante la 
Angiografia 


Se describe aqui una pantalla portatil 
para uso en la angiografia. Consta de tres 
secciones de caucho impregnado con plomo. 
La seccién central, montada en un tambor 
rotatorio a fin de poder obtener los nece- 
sarios ajustes de elevacién para cada 
enfermo, es maniobrable para arriba y 
abajo, autorretentora, y contiene una 


seccién cuadrada de vidrio emplomado, a 
fin de que el operador pueda observar al 
enfermo, estando a la vez protegido contra 
la radiacién excesiva. La dosis total 
recibida por el operador mientras usa la 
pantalla protectora es una pequefia fraccién 
de la recibida cuando sélo usa un delantal 
de plomo 
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On Vascular Nevi 


Editorial Note: The choice between two courses ts 
not always an easy matter, especially perhaps between 
a course of action and one of relative inaction. Even 
the most expert may find themselves at odds. Under 
such circumstances, the best that the medical journalist 
can do is to present the diverse points of view as a 
basis for judgment. In this issue of RADIOLOGY will 
be found a paper by two Danish radiologists reporting 
the favorable results of ultrasoft roentgen rays in the 
treatment of hemangiomas. Following is an Editorial, 
written entirely independently, reaching quite different 
conclusions. Both are commended to the attention of 


our readers. 


“We are fain to borrow other Men's 
Eyes’ observed Thomas Browne long 
years ago. A look at the radiologic 


literature over the years dealing with the 
management of vascular nevi, however, 
would cause one to wonder if this be always 
true, or if for that matter sometimes we 
are ever willing to give our own eyes a 
chance. Perhaps it is just that the man- 
agement of vascular nevi occurring in 
today’s and recent yesterday’s children is 
so often a facultative scotoma. 

In the considerable welter of articles 
appearing in the English radiologic litera- 
ture, abstracts as well as originals, scarce 
any but deal with how to do something to 
the poor innocent who happens to have in 
addition to a vascular birthmark a dis- 
traught parent and sometimes, to compli- 
cate matters, a medical advisor of the 
‘“‘we must do something now’’ type. That 
this common birthmark is in most in 
stances a passing thing having a well de- 
fined period of growth, more or less rapid, 
and then spontaneously regressing is rarely 
mentioned and, rarelier still, advo 
cated. The natural history of the lesion 


is all but neglected and forgotten, and 
what nature does is often mistaken for the 
result of the physician’s effort. 


Judging 
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by this literature, it would seem that 
among the radiologists it is common belief 
that active and immediate treatment js 
imperative. 

Accordingly today’s youngsters seem 
to stand little chance of escaping treat- 
ment of some kind. True, under the 
pressure of an anxious parent and in the 
face of an often uncritical literature, it 
sometimes is difficult to follow a policy of 
expectancy. Consequently, if we are not 
willing to learn for ourselves what happens 
in the natural course of events, we must 
perforce use other men’s eyes. For this 
reason, attention to several pertinent 
articles dealing with what happens to 
vascular nevi when nature is relied upon is 
invited. 

The classic article, easily available, to 
which even the therapeutic strong men 
give a nod of obeisance is that of W. A. 
Lister (1) wherein is recorded the result of 
careful observation of a group of children 
with some 93 strawberry nevi. Of these 
93 birthmarks, found in 17 boys and 60 
girls, 92 regressed and disappeared without 
any treatment whatsoever. Lister ob- 
served that most strawberry nevi stopped 
growing by the time the child was eight 
months of age and none continued to 
grow after the first year (Paterson says 
eighteen months), and that the more rapid 
the earlier growth, the more rapid the 
regression. No untoward occurrence fol- 
lowed the policy of watchful waiting and 
he concluded that ‘‘no exception has been 
found to the rule that nevi which grow 
rapidly during the earlier months of life 
subsequently regress and disappear of 
their own accord on the average at the 
end of the fifth year of life.”’ 

An uncommonly sensible paper by J. 
Walter (2) appeared in October 1953. 
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In an attempt to assess Lister’s thesis, 
this author deliberately withheld treat- 
ment of capillary and cavernous hemangio- 
mas in children, observing them only, and 
then compared the results with those ob- 
tained by his colleagues who treated all 
such lesions by radiotherapy. Though it 
is true that in the first year of observation, 
or in the treated cases in the first year 
after therapy, the satisfactory results in 
the treated group were almost twice those 
of the untreated group (9 per cent as com- 
pared to 4.8 per cent), at the end of the 
second year there was no difference in the 
occurrence of satisfactory regression in 
the two groups (28 and 27 per cent). 
This state of affairs continued parallel 
until the end of five years, when both those 
actively treated by the radiotherapist 
and those left to the good devices of nature 
and a willing and careful observer, showed 
satisfactory healing in almost all instances 
and in like frequency, 94 and 96 per cent 
respectively. The conclusion is inescap- 
able. 

A more recent observation of still 
another author (3) who had the courage 
to see what nature would do records failure 
to regress spontaneously in only 1 of 41 
instances, albeit 6 did show ulceration, 
which healed without serious result. Mod- 
lin points out that, while ideal treatment 
would perhaps be excision or some other 
form of immediate destruction of the lesion 
while it is still tiny and before rapid 
growth begins, relatively few babies are 
seen at this age by a physician; it is only 
later, when rapid growth is well under way, 
that the parent becomes alarmed and the 
physician is called. By this time, the 
nevus is too extensive for simple excision 
and the risk of deformity by local destruc- 
tion too great; the best cosmetic result 
to be obtained in most instances is by 
giving Nature a chance. 

Thus it would seem that the really 
alarming thing about vascular nevi is not 
the policy of ‘“‘wait and see,”’ but the fact 
that so few are willing to give credence to 
the observation of others and so allow 
Nature a reasonable place in the plan of 
management. 


EDITORIAL 
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True, it is equally wrong to say that no 
vascular nevi should ever be treated by 
radiation and on this presumption send 
the small child away without further 
attention. There are some nevi which 
may very well be immediately destroyed 
or in which healing may be accelerated to 
advantage, but these are a small minority. 
All nevi need careful and thoughtful 
follow-up observation. 

Increased risk of deformity, infection 
and ulceration, of irretrievably persistent 
growths, or of malignant transformation, 
which gives some writers so much concern, 
seems to be overstated. In no instance 
was any such occurrence recorded by any 
of the observers above cited and there is 
no such authenticated case known by 
this writer. 

Port-wine stains, nevus flammeus, are 
perhaps not true vascular nevi in the 
ordinary sense of the word. They are 
entirely refractory to radiotherapy or to 
any other form of management short of 
actual destruction, and there are few who 
really advocate active treatment in these. 
The somewhat similar appearing bluish 
discoloration occurring at the nape of the 
neck and over the forehead of the newborn, 
the so-called stork-bite, occasionally mis- 
taken for a port-wine stain, invariably dis- 
appears by itself and, in fact, usually has 
done so by the time the doctor becomes 
disturbed. Spider nevi are promptly de- 
stroved by occlusion of the central feeder, 
usually by spark or injection, which leaves 
no appreciable scar. With this there is 
general agreement. 

It is in the care of the superficial capil- 
lary strawberry nevi and deeper vascular 
or cavernous and mixed hemangiomas 
that controversy still exists. If these are 
seen in their incipiency and simple excision 
or immediate destruction by cautery or 
injection can cause prompt regression of 
the whole without cosmetic difficulty and 
before any appreciable size has been 
attained, this may be done promptly. 
Usually, however, the time for this form 
of treatment has passed when the child 
is first seen and the period of active growth 
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is well advanced. Management of all 
other lesions will then consist principally 
in reassurance of the parent and careful 
periodic observation of the child, active 
treatment, by any of the widely recorded 
tried and safe methods, being reserved for 
those lesions which by their position and 
continued growth present risk of infec— 
tion or of deformity. Almost invariably 
growth will cease in the first year and 
spontaneous regression will be complete 
between the third and fifth year of life, 
often before, and with an entirely satis- 
factory cosmetic result; in lesions with a 
cavernous component perhaps a little more 
reluctantly than in those of purely straw- 
berry character. 

There are apparently rare nevi which do 
continue to enlarge beyond the first or 
second year. In these, conservatism 
might well give way to more active treat- 
ment. Then too there are those heman- 
giomas, usually of the deeper cavernous 
type, which do not have their inception in 
infancy but develop later in life. These 
also demand active treatment. 

In following a policy of conservatism, 
the writer has never seen any of the mis- 
fortunes conjured up by some. This 
experience, shared by others, causes one 
to wonder if it might not be well if a little 
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less haste were observed in the applica- 
tion of active treatment to superficial 
strawberry and deeper cavernous vascular 
birthmarks. Radiologists should be not 
unduly influenced by the volume of litera- 
ture suggesting that the policy of immedj- 
ately ‘doing something’’ about vascular 
nevi is in all instances the most desirable 
one. They should give careful thought 
to what has really been accomplished, 
They should reflect on the fact that rarely 
is a vascular nevus or an unsightly sequel 
to one noted on the skin of contemporaries 
or those who were infants before the gifts 
of Roentgen and the Curies could be 
pressed upon them. Radiologists may 
well recall the dicta so often displayed in 
our medical institutions—‘‘primum non 
nocere’’ and *‘Naturam sequere’’—and also 
recall that when Nature does a thing she 
often does it better if left unmolested. 
MILForpD D. Scuutz, M.D. 
Massachusetts General Hospital 
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AMERICAN RADIUM SOCIETY 


At the Thirty-eighth Annual Meeting of the 
American Radium Society in Houston, Texas, April 
9-11, the following officers were elected: President, 


Norman A. McCormick, M.D., Windsor, Ont., 
Canada; President-Elect, Douglas J. Roberts, 
M.D., Hartford, Conn.; First Vice-President, 


Franklin L. Payne, M.D., Philadelphia, Penna.; 
Second Vice-President, George W. Waterman, 
M.D., Providence, R. I.; Secretary, Theodore R. 
Miller, M.D., 139 E. 36 St., New York 16, N. Y.; 
Treasurer, Jesshill Love, M.D., Louisville, Ky. Dr. 
Charles L. Martin, of Dallas, Texas, was named 
representative of the Society on the Board of 
Chancellors of the American College of Radiology. 
The next Annual Meeting will be held in the 
Chateau Frontenac, Quebec, May 30-June 1, 1957. 


KANSAS RADIOLOGICAL SOCIETY 


At a meeting of the Kansas Radiological Society 
in Kansas City, Kans., on Feb. 13, the following 
were re-elected to office: A. M. Cherner, M.D., 
Hays, President; L. G. Allen, M.D., Kansas City, 
Kans., Vice-President; G. S. Ripley, Jr., M.D., 
West Iron Avenue, Salina, Secretary-Treasurer. 


TENNESSEE RADIOLOGICAL SOCIETY 


The Tennessee Radiological Society, at a meeting 
held in conjunction with the State Medical Associa- 
tion meeting in Memphis, on April 10, 1956, elected 
the following officers for the ensuing year: Presi 
dent, Dr. Ben R. Mayes, Nashville; Vice-President, 
Dr. W. E. Scribner, Kingsport; Secretary-Treasurer, 
Dr. George K. Henshall, 311 Medical Arts Building, 
Chattanooga 3. Dr. Herbert C. Francis of Nash 
ville was nominated Councilor to the American 
College of Radiology for the State of Tennessee and 
Dr. Walter Hankins, of Johnson City, was named 
alternate Councilor. 


TEXAS RADIOLOGICAL SOCIETY 


The next meeting of the Texas Radiological 
Society will be held at the Driskill Hotel, Corpus 
Christi, Texas, Jan. 18 and 19, 1957. Arrangements 
have been made for a conducted tour of the fabulous 
King Ranch near Corpus Christi, for members and 
guests, on the day preceding the meeting (Jan. 17). 

The officers of the Society for the coming year 
are: Dr. J. R. Riley, Corpus Christi, President; 
Dr. T. G. Russell, Houston, President Elect; Dr. 
R. F. Wertz, Amarillo, First Vice-President; Dr. 
H. C. Sehested, Fort Worth, Second Vice-President ; 
Dr. J. E. Miller, 6407 Forest Lane, Dallas, Secre 
Bond, Fort Worth, 


tary-Treasurer; Dr. T. B. 
Historian. 


SOS 


GEORGE W. HOLMES LECTURE 
NEW ENGLAND ROENTGEN RAY SOCIETY 


To deliver the twelfth George W. Holmes Lec- 
ture at its annual meeting on May 18, the New 
England Roentgen Ray Society chose Dr. Laurence 
L. Robbins, a former pupil of Dr. Holmes and his 
successor as Chief of the Department of Radiology 
of Massachusetts General Hospital. The subject of 
Dr. Robbins’ lecture was ““The Radiologist Faces 
Automation.’’ As a permanent reminder of the 
signal honor conferred upon him, Dr. Robbins was 
presented with a silver “Paul Revere’’ pitcher. 

This lectureship was established in 1945 in honor 
of Dr. Holmes, who was himself the first lecturer. 


INTERNATIONAL CONGRESS 
AN INVITATION 


EIGHTH 


The Los Angeles Radiological Society extends 
a cordial invitation to foreign radiologists and their 
families to visit Los Angeles following the Inter- 
national Congress of Radiology in Mexico. Between 
July 30 and Aug. 2, the Society will arrange for 
sight-seeing tours, visits to motion picture studios 
visits to radiological installations in hospitals and 
private entertainment in the homes of 
radiologists in Los Angeles, etc. Hotel accommoda- 
tions in Los Angeles may be obtained through any 
travel agency. 

For further information address Dr. Stefan P. 
Wilk, University of California Medical Center, 
Los Angeles 24, Calif. 


offices, 


Ross GoLpen, M.D. 
Chairman, Reception Committee 


AMERICAN SOCIETY 
OF X-RAY TECHNICIANS 


The American Society of X-Ray Technicians will 
hold its annual convention in the Kentucky Hotel, 
Louisville, Ky., June 17-21. In addition to a 
carefully planned program, a Refresher Course is 
offered from 8:00 to 11:45 a.m., Monday through 
Thursday, and a Workshop from 9:00 a.m. to 5:45 
P.M. on Saturday. Educational exhibits and numer 
ous entertainment features will add to the interest 
of the meeting. 


ATOMS FOR PEACE AWARDS 


Final details of the organization of Atoms for 
Peace Awards, Inc., were recently announced by 
Dr. James R. Killian, Jr., President of the Massa 
chusetts Institute of Technology. The awards are 
made possible by an appropriation of the Ford 
Motor Company as a memorial to the late Henry 
Ford and his son, Edsel Ford. 
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According to the Certificate of Incorporation of 
the new organization, of which Dr. Killian is Presi- 
dent, ‘‘The recipient of the Atoms for Peace Award 
will be determined each year by the Trustees, who 
will select from among the world’s scientists, en- 
gineers, or others, the individual, group of individ 
uals, or organization who in their judgment has 
made the greatest contribution to the peaceful uses 
of atomic energy. The decision of the Trustees 
will be made solely on the basis of the merit of the 
contribution, wherever found in the world. 

“The Award is to consist of a cash honorarium ac 
companied by a suitable medal, to be designed and 
cast for the purpose. If the Board of Trustees 
should fail to discover a candidate preeminently 
meriting the Award in any year, the Award and 
medal may be withheld during that year. In that 
event the Trustees may hold the funds available for 
additional awards in future vears or dispose of that 
vear’s funds by grants in the United States of 
America to advance the science or technology relat 
ing to the uses of atomic energy for peaceful pur 


pt ses. 


ERRATA 


Attention is called to an unfortunate error in a 
paper on “Recurrent Carcinoma of the Colon at the 
Site of Anastomosis” by Felix G. Fleischner and 
Arnold L. Berenberg, in the April 1956 issue of 
RADIOLOGY. On page 547, in the fourth line of the 
Addendum, the word carcinoid should be substituted 
for carcinoma. 

In the same issue of RADIOLOGY, in a paper by 
Sherman and Soong on ‘Ewing's Sarcoma,”’ in line 
12 under the heading Differential Diagnosis, page 
538, the word epiphyseal should be changed to 
diaphyseal. The sentence will then read: ‘All 
other radiological types, with the exception of the 
cortical diaphyseal lesions, which are quite sugges 
tive of Ewing's sarcoma, ofier greater difficulties in 
differential diagnosis 


Books Received 


Books received are acknowledged under this head 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 
permits 


ANKYLOSING SPONDYLITIS. CLINICAL CONSIDERA 
TIONS, ROENTGENOLOGY, PATHOLOGIC ANATOMY, 
TREATMENT. By J. Forestier, M.D, F.A.C.R. 
(Hon.), Aix-les-Bains, F. JAcgue.ttine, M.D., 
Aix-les-Bains, and J. Rores-Quero.t, M.D., 
Barcelona. Translated by A. U. DeEsjaRDINs, 


M.S., F.A.C.P., F.A.C.R. A volume of 374 
pages, with 145 figures. 
Thomas, Springfield, Ill., 1956. 


Published by Charles C 


Price $10.75 
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RapiuM THERAPY. ITs PHYSICAL ASPECTS ayp 
EXTENSIONS WITH RADIOACTIVE IsoTOPEs, By 
C. W. Witson, M.Sc., Ph.D., F.Inst.P., Principal 
Physicist to the Westminster Hospital, London, 
Foreword by Sir Stanford Cade, K.B.E., CB. 
D.Sc., F.R.C.S., M.R.C.P., F.F.R. A volume of 
286 pages, with 73. text figures, and 21 plates, 
Published by Bailliere Tindall and Cox, London: 
The Williams & Wilkins Co., Baltimore. Second 
ed., 1956. Price $7.50. 

ETUDE RADIO-ANATOMIQUE DE L’OS TEMPORAL, By 
M. Juster, Chargé de Recherches au C.N.RS. 
and H. Fiscucotp, Electroradiologiste des H pi- 
taux de Paris, with the technical collaboration of 
G. Koracu. A volume of 106 pages, with 5] 
figures. Published by Masson et Cie, 120, Boule- 
vard Saint-Germain, Paris 6°, 1955. Price 2,000 
fr. (paper bound), 2,800 fr. (cloth). 


LE CANCER DU PLANCHER DE LA BOUCHE. By 
MARCEL DARGENT, Professeur Agrégé a la Faculté 
de Médecine de Lyon, Chirurgien des Hépitaux, 
Chef du Service de Chirurgie du Centre Anti- 
cancéreux de Lyon, and JEAN PAPILLON, Radiolo- 
giste des Hépitaux, Chef du Service de Radio- 
thérapie du Centre Anticancéreux de Lyon. 
With the collaboration of J.-F. MonrTBarson, 
Assistant de Radiothérapie du Centre Anti- 
cancéreux de Lyon. Preface by P. Santy. A 
volume of 170 pages, with 48 figures. Published 
by Masson et Cie, 120, Boulevard Saint-Germain, 
Paris 6°, 1955. Price 1,800 fr. 


UROLOGIE DE L’ENFANCE. TRAVAIL DE LA CLINIQUE 
MEDICALE DES ENFANTS DE LA FACULTE DE Paris 
(Professor Robert Debré). By Gaston Lauret, 
Ancien Interne des Hépitaux de Paris, chargé de 
la consultation d’urologie 4 la Clinique Médicale 
des Enfants Malades, and Collaborators. Pre 
face by Professor Debré. A volume of 442 pages, 
with 330 figures. Published by Expansion 
Scientifique Frangaise, 15, Rue Saint-Bensit, 
Paris 6°, 1956. Price 3,900 fr. 


TUBERCULOSE UTERO-ANNEXIELLE, ASPECTS AC 
TUELS—DIAGNOSTIC—TRAITEMENT. By JULES 
Bret, Gynécologue-Accoucheur des Hépitaux de 
Paris, and RoBert LeGros, Gynécologue-Accou- 
cheur adjoint de l'Hépital de Créteil, with the 
collaboration, for pathologic anatomy, of BER- 
NARD DuPEeRRAT, Médecin des Hépitaux de Paris 
Professeur agrégé a la Faculté de Médecine de 
Paris. A volume of 248 pages, with 60 figures 
Published by Masson et Cie, 120, Boulevard 
Saint-Germain, Paris 6°, 1956. Price 1,600 fr. 


L’ANGIOGRAPHIE VERTEBRALE. By PIERRE NAMI, 
Chef de Clinique de la Faculté de Médecine de 
Paris. A monograph of 110 pages, with 40 
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photographs and 27 diagrammatic drawings. 
Published by G. Doin & Cie, 8, Place de L’Odéon, 
Paris 6°, 1955. Price 1,800 fr. 


LES FONDEMENTS ANATOMO-RADIOLOGIQUES DE L’IN- 
VESTIGATION PULMONAIRE. By F. Kovats, Jun., 
Médecin chef de l'Institut d’exploration de la 
tuberculose de Budapest, and Z. ZsEBoK, Docent 
4 la 2° Clinique chirurgicale universitaire de 
Budapest. Translated from the 3d German edi- 
tion. Preface by Doctor A. Courcoux de |’ Acadé- 
mie Nationale de Médecine. A volume of 336 
pages, with 352 figures including many in color. 
Published by Masson et Cie, 120, Boulevard 
Saint-Germain, Paris 6°, 1955. Price 8,000 fr. 
(Original German edition reviewed in Radiology 
63: 432, 1954.) 


MICRORADIOGRAFIA SVILUPPO ACCRESCI 
MENTO DELLO SCHELETRO UMANO. CRANIO E 
COLONNA VERTEBRALE. By Dott. GIORGIO PRE- 
vepI, A1uTO DI RuoLo, and Dott. Marco Mar- 
cato, Assistente Straordinario, Instituto di 
Radiologia e del Radium dell’Universita e degli 
Ospedali Riunti di Parma, and Instituto di 
Anatomia Normale dell’Universita di Parma. 
A monograph of 144 pages, with 70 figures. 
Published by L. Cappelli, Bologna, 1955. 


OSSEA. 


Book Reviews 


THe YEAR BooK OF RADIOLOGY (1955-1956 YEAR 
Book SERIES). RApIOLOGIC D1IAGNOsIs, edited 
by Joun FLoyp Hout, M.D., Professor, Depart- 
ment of Radiology, University of Michigan, and 
FRED JENNER Hopces, M.D., Professor and 
Chairman, Department of Radiology, University 
of Michigan. RapIATION THERAPY, edited by 
Haro_p W. Jacox, M.D., Professor of Radiology, 
College of Physicians and Surgeons, Columbia 
University; Chief, Radiation Therapy Division, 
Radiologic Service, Presbyterian Hospital, New 
York City, and Morton M. KLIGERMAN, M.D., 
Associate Professor of Radiology, College of 
Physicians and Surgeons, Columbia University; 
Assistant Radiologist, Presbyterian Hospital, 
New York City. A volume of 414 pages, with 344 
figures. Published by the Year Book Publishers, 
Inc., 200 East Illinois Street, Chicago, Ill. Price 
$9.00. 


The Yearbook of Radiology (1955-1956 Series) 
continues to present, in the form of comprehensive 
abstracts from the world literature, a well balanced 
review of progress in the specialty during the period 
covered (June 1954—June 1955). The introductory 
pages preceding the sections on Diagnosis and 
Therapy are excellent summaries of achievements in 
these fields and the potentialities for the future. 
Thus, Drs. Holt and Hodges point to the funda 
mental technical advances now in course of develop 
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ment, mentioning among others image amplification, 
the mechanization of film processing, diagnostic 
applications of isotopes, and newer aspects of roent- 
gen cinematography and tomography. They offer, 
as usual, a good selection of material on the various 
organ systems. 

Introducing the therapeutic section, Drs. Jacox 
and Kligerman mention three subjects that have re- 
ceived outstanding attention: (a) clinical and experi 
mental uses of radioisotopes; (b) radiobiologic 
animal experiments on the effects of total-body ir- 
radiation and methods of protection; (c) physics, 
dosimetry, and treatment technics. They have 
chosen, wisely, to abstract papers differing from 
material in previous Yearbooks. 

In both sections of the work editorial notes add 
interest and value to the well chosen abstracts. 


SEGMENTAL ANATOMY OF THE LUNGS. A STUDY OF 
THE PATTERNS OF THE SEGMENTAL BRONCHI AND 
RELATED PULMONARY VESSELS. By EDWARD A. 
BoypeEN, Ph.D. (Med. Sc.), Professor Emeritus of 
Anatomy, The Medical School, University of 
Minnesota. A volume of 276 pages, with numer- 
ous illustrations in black and white and color, 
including schematic drawings, sketches, and 
tables. Published by The Blakiston Division, 
McGraw-Hill Book Company, Inc., New York, 


1955. Price $15.00. 


The method of presentation employed in this com- 
prehensive work will be familiar to readers of Rapt- 
OLOGY, which has had the privilege of publishing 
two of Professor Boyden's studies on segmental 
anatomy of the lungs. The material is based upon 
developmental considerations in the formation of 
the lungs from the lung buds. Each lobe is de 
scribed in detail, with reference to its vascular and 
bronchial formations and characteristics, a numeri- 
cal system being employed in which corresponding 
arteries, veins, and bronchi are designated by the 
same number. The investigation was made by 
means of gross dissection and radiographic study of 
injected specimens. 

Developmental variations and congenital anoma 
lies are discussed in a separate chapter. Emphasis 
is placed upon minor variations, and their frequency 
of occurrence is detailed throughout. The illustra 
tive material is excellent and includes many color 
plates. 

Because of the fullness of detail, the work would 
appear to be of greatest value to thoracic surgeons, 
although radiologists will also find it useful for an 
understanding of abnormally placed structures and 
anomalies encountered on bronchography. Eventu 
ally, with greater use of angiography, the finer 
points of the pulmonary circulation will also de 
mand increased attention from the radiologist. 


ANNUAL REPORT ON THE RESULTS OF TREATMENT 
IN CARCINOMA OF THE UTERUS. (Previously: 





896 ANNOUNCEMENTS AND BooK REVIEWS 


Annual Report on the Results of Radiotherapy in 
Carcinoma, of the Uterine Cervix). Volume 10. 
Statements of Results Obtained in 1948 and Pre- 
vious Years (Collated in 1954). Sponsored by 
American Cancer Society; British Empire Cancer 
Campaign; Cancerféreningen, Stockholm; Da- 
mon Runyon Memorial Fund, New York; Lands- 
foreningen mot Kreft, Oslo; National Cancer 
Institute of Canada: Oeuvre National Belge de 
Lutte contre le Cancer. Editorial Committee, 
Dr. J. HEYMAN (Editor), Stockholm; Dr. M. 
DonaLpson, London; Dr. Joe V. MeEtGs, Bos- 
ton; Pum. Dr. C.-O SEGERDAHL, Stockholm. 
A paper-bound volume of 346 pages, Published 
by P. A. Norstedt & Séner, Stockholm, 1955. 


The Annual Report on the Results of Treatment of 
Carcinoma of the Uterus, which appeared originally 
under the auspices of the Health Organization of the 
League of Nations and more recently through the 
collaboration of leading cancer societies, faces an 
uncertain future. Not only has no permanent 
organization been effected to assume responsibility 
for its publication, but the current issue is the last to 
appear under the editorship of Dr. Heyman, who 
has been so largely responsible for the Report in the 
past. 

The information for the present volume was fur- 
nished by eighty-four collaborators, and is presented 
in two sections, one on carcinoma of the cervix and 
one on carcinoma of the corpus. Preceding the 
statistical tables are a number of introductory chap- 
ters, which account for the high degree of reliability 
of the figures presented. One of these is entitled 
‘Avoidable Sources of Error in Therapeutic Cancer 
Statistics,"’ while others present definitions of the 
different varieties of carcinoma of the uterus and 
vagina, definitions of the different clinical stages of 
the disease, and rules for collaborators 

This Annual Report holds a unique place in cancer 
reporting, and Dr. Heyman’s contribution to the 
cause of better statistics is inestimable. It is to be 
hoped that the work which he has established upon 
such a sound basis will be continued without inter 


ruption 
LA TOMOGRAPHIE AXIALE TRANSVERSALE. ETUDE 
THEORIQUE. APPLICATIONSCLINIQUES. By GER 


ARD BonTe, Electro-Radiologiste des Hopitaux de 
Lille, Gerarp Trinez, Electro-Radiologiste de 
l'Hépital d’Amiens, and Micue._ BReENoT, 
Ingénieur E.B.P. Preface by Professeur Charles 
Gernez-Rieux, Membre de |l’'Académie Nationale 
de Médecine. A monograph of 166 pages, with 
135 illustrations. Published by G. Doin et 
Cie, Editeurs, 8, Place de l’'Odéon Paris 6°, 1955 
Price 2,200 fr 


This little atlas-manual is divided into four sec. 
tions 1) Principles, Apparatus, and Technic; 
(2) Geometrical and Experimental Studies; (3) 
Clinica] Applications; (4) An Atlas of the Normal 
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and Abnormal. Under these headings the authors 
cover well the theory and practice of a method of 
radiological examination which has found wide 
usage on the European continent, especially in Italy 
and France, but up to now has not “‘taken” in this 
country. The shortcomings inherent in the method 
are evaluated, as are the advantages. 

The final section, essentially an atlas, is useful in 
demonstrating the normal thoracic and upper ab- 
dominal anatomy and such abnormal states as 
pleurisy, pneumothorax, cavitation, tumors, ete. 


RONTGENAUFNAHMETECHNIK IN DER HALs-Nasen- 
OHRENHEILKUNDE. By Dr. MeEp. Burknarp 
SCHLOSSHAUER, Hamburg. A monograph of 
$8 pages, with 72 illustrations. Published by 
Georg Thieme Verlag, Stuttgart, 1956. Distrib- 
uted in the United States and Canada by the 
Intercontinental Medical Book Corporation, New 
York, N. Y. Price DM 12.—($2.85). 


This text on roentgenographic technic for ear 
nose, and throat examinations, designed to serve 
the x-ray technician, contains an adequate selection 
of views to satisfy all needs. Even a chapter on 
sialography is included. Tomography and roent- 
genographic magnification are discussed only briefly 
as the author believes that positioning for these 
procedures requires the personal attention of the 
radiologist. 

Clear photographs, line drawings, and roent- 
genographic reproductions of high quality add 
much to the usefulness of this practical outline. 


In Memoriam 
JACOB ABOWITZ, M.D. 
1879-1956 


Dr. Jacob Abowitz, who for many years had 
practiced radiology in Los Angeles, died in Dallas 
Texas, on Feb. 24, 1956, at the age of seventy-seven 
Dr. Abowitz was born in Russia in 1879. He was 
graduated from the School of Medicine of Fordham 
University, New York City, in 1917, and early 
specialized in radiology. He was assistant to the 
Chief Radiologist in the Post-Graduate Hospital and 
Associate Professor of Roentgenology in the Post 
Graduate Medical School, New York, until 1927, 
when he moved to Los Angeles. There he served 
for some twenty years as Chief Radiologist at Cedars 
of Lebanon Hospital. For a number of years there 
after, until his retirement, he was associated with 
the City of Hope Hospital in a similar capacity. 

Dr. Abowitz was certified by the American Board 
of Radiology in 1937. He became a member of the 
Radiological Society of North America in 1936. He 
held membership also in the American College of 
Radiology and in state and local medical organiza 
tions 
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ABSTRACTS OF CURRENT LITERATURE 





ROENTGEN DIAGNOSIS 


The Head and Neck 


Praut, H. F. Vertebral Arteriography of the 
Brain. Detailed Diagram of the Arterial 
Branches in the Fronto-Occipital Roentgen 
View 

Scumipt, H.W. The Behaviour of the Pial Ves- 
sels During and After the Intracarotid In- 
jection of Roentgen Contrast Media 

NAIMAN, JAMES, AND FRASER, F. 
Agenesis of the Corpus Callosum 
Cases in Siblings ; 

FELDMAN, RoBerT L., ET AL. Ruptured Intra- 
cranial Aneurysm During Pregnancy 

Tott, ANTONIO Pneumography and  Pla- 
nigraphy of the Retrobulbar Area for Visuali- 
zation of the Optic Nerve 


CLARKE 
Two 


The Chest 


SourrE, Fay H 

ScHvarcz, ] 
the Middle Lobe Bronchus 

SHAFRAN, Morton E., AND KAVEE, JuLIus. The 

Bronchogenic Carcinoma in 


Carcinoma of the Lung 
Fourteen Cases of Carcinoma of 


Diagnosis of 
Patients with Pulmonary Tuberculwusis 

SmitH, KENNETH W 
Asbestos Workers 

FELSON, BENJAMIN, AND FELSON, HENRY 
Diffuse Pneumonia of Asthmatics ; 

Hawes, Lioyp E., AND WALKER, JAMES H 
Severe Pulmonary Disease Subsequent to 
Zenker’s Diverticulum 

McApams, ARTHUR J., JR 
ans 

Witson, Joun W 
nary Pleural Effusion 

Hicerns, JoHN A., ET AL. Loculated Interlobar 
Pleural Effusion Due to Congestive Heart 
Failure 


Pulmonary Disability in 


Acute 


Bronchiolitis Obliter- 


Diagnosis of Infrapulmo- 


The Cardiovascular System 
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THE HEAD AND NECK 


Vertebral Arteriography of the Brain. Detailed 
Diagram of the Arterial Branches in the Fronto- 
Occipital Roentgen View. H. F. Plaut. Am. J. 
Roentgenol. 74: 226-231, August 1955. 

The vertebral artery system, as demonstrated by 
vertebral arteriography of the brain in the lateral and 
fronto-occipital (Chamberlain-Towne) projections, is 
described and illustrated schematically. The vertebral 
arteries are branches of the subclavian of either side. 
Their system supplies the brain stem, cerebellum, and 
temporo-occipital lobes. Vertebral arteriography has 
been advocated for the study of vascular or space- 
occupying lesions suspected of lying in these areas. 

The right and left vertebral arteries unite to form the 
basilar artery. Shortly before their junction, each gives 
off a posterior inferior cerebellar artery. The basilar 
artery follows the bony incline of the clivus forward 
and upward and gives off the anterior inferior cere- 
bellar arteries (obscured by the massive temporal bones) 
and the bilateral superior cerebellar arteries before its 
terminal bifurcation to form the two posterior cerebral 
arteries.. These vessels start just a little above and 
behind the posterior clinoids. 

In the fronto-occipital projection (Chamberlain- 
Towne) one can compare the vessels of the right and 
left sides. The author stresses the normal asymmetry 
of their paths and caliber. 

Two schematic drawings 

MorTIMER R. CAMIEL, M.D 
Brooklyn, N. Y. 


The Behaviour of the Pial Vessels During and After 
the Intracarotid Injection of Roentgen Contrast Media. 
H. W. Schmidt. Acta radiol. 44: 100-108, August 
1955. 

Subjective and objective sequelae to cerebral arteri- 
ography are said frequently to be related to vascular 
injury and angiospasm. Previous investigations of 
vascular changes incident to the employment of con- 
trast media have yielded contradictory results. In an 
attempt to define the vascular reactions to such ma- 
terials, the author has carried out an investigation on 
experimental animals (rabbits and cats). The cere- 
bral vessels were exposed after cranial trepanation and 
removal of the dura and were observed microscopically 
before, during, and after the injection of various con- 
trast media in varying concentrations. The widths of 
the vessels during the different stages were registered 
by an ocular micrometer and by photographic records. 
Femoral artery blood pressures were recorded during 
the experiments. 

Only when high percentage solutions were injected 
was any circulatory disturbance observed. Concen- 
trated solutions retarded the flow in the vessels or even 
produced temporary arrest of circulation. The in- 
jected medium appeared to flow back and forth in the 
pial arteries. During the time of inactivation of flow 
of the contrast substance, the vessel lumen enlarged. 
As the flow started again, there was a slow return to 
normal caliber. Under no circumstances was angid.« 
spasm observed, regardless of the concentration of the 
medium or the rapidity of the injection. During and 
after the injection of the contrast media (with the 
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exception of Thorotrast) the blood pressure fell grady- 
ally to approximately one-third its normal value (re. 
quiring approximately fifteen seconds). After this 
interval, there was a gradual rise to a normal level after 
approximately forty seconds (measured from the start 
of the injection). Some of the animals exhibited dysp- 
nea and even apnea following the injection of highly 
concentrated media, and in isolated instances cop. 
vulsions occurred. 

Since (1) no circulatory disturbance was noted follow- 
ing the injections of the contrast media of less concen- 
tration, and since (2) vascular disturbances identical 
with those recorded following injection of concentrated 
solutions could be duplicated by injection of Periston. 
Kollidon solutions, the author attributes the responses 
to physical rather than chemical properties, namely, 
viscosity. The more viscid the substance, the slower 
the flow rate and greater the stasis. Stasis followed by 
temporary circulatory arrest and the resultant anoxia 
lead to vasodilatation. Ensuing endothelial damage re- 
sulting in permeability disturbances, hemorrhage, 
edema, and changes in the neuroglia and ganglion cells 
(which have been described as a complication of cerebral 
angiography) would then be significant in the produc- 
tion of headache, paralysis, and convulsions. _ In effect, 
this vascular arrest is similar to a temporary occlusion 
and physiologic infarction. 

Nine roentgenograms. Joun W. Witson, M.D 
University of Texas, Dallas 


Agenesis of the Corpus Callosum. A Report of Two 
Cases in Siblings. James Naiman and F. Clarke 
Fraser. Arch. Neurol. & Psychiat. 74: 182-185, 
August 1955 

Two cases of complete agenesis of the corpus callosum 
in siblings are reported. The main clinical features in 
both cases were severe mental retardation and physical 
underdevelopment. The diagnosis was based on the 
characteristic pneumographic findings, notably en- 
largement of the lateral ventricles, particularly pos- 
teriorly. 

The occurrence of this anomaly in siblings suggests 
that it may be of genetic origin. 

Four roentgenograms. 


Ruptured Intracranial Aneurysm During Pregnancy. 
Diagnosis and Treatment. Robert L. Feldman, 
Sidney W. Gross, and Seymour Wimpfheimer. Am 
J. Obst. & Gynec. 70: 289-295, August 1955 

The authors report a case of ruptured intracranial 
aneurysm of the circle of Willis, proved by cerebral 
angiography, in a 28-year-old white primipara in the 
eighth month of pregnancy, with recovery following 
carotid ligation. Only 2 other cases diagnosed by 
angiography were found in the literature. 

The diagnostic and therapeutic procedures in preg- 
nancy do not differ from those in the non-pregnant pa- 
tient. Unilateral carotid puncture with compression 
of the opposite carotid artery during injection of the 
radiopaque medium, with anteroposterior x-ray &x- 
posure, will usually provide the desired information 
If satisfactory visualization of both sides of the anterior 
portion of the circle is not obtained by this method, 
bilateral carotid angiography becomes essential. 

The hemodynamic and vascular changes during 
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pregnancy ind labor are associated with an increased 
incidence of recurrent hemorrhage. It is therefore felt 
that tubal ligation is warranted in patients with con- 
clusive proof of a previously ruptured aneurysm. 
Therapeutic termination of pregnancy is held to be 
justified when the accident occurs early. 

It is suggested that many obscure obstetrical deaths 
may represent undiagnosed ruptured intracranial 
aneurysms 

One roentgenogram. R. L. Ecan, M.D. 


University of Texas, Houston 


Pneumography and Planigraphy of the Retrobulbar 
Area for Visualization of the Optic Nerve. Antonio 
Toti. Radiol. med. (Milan) 41: 742-758, August 1955. 
(In Italian ) 

This study deals with the demonstration of the 
optic nerve from its entrance into the orbit through the 
optic foramen to its entrance into the bulb. Air (10—- 
15c.c.) is introduced into the posterior orbit close to the 
optic foramen, and films are taken within fifteen to 
twenty minutes, since the air disappears rather rapidly. 
Larger amounts, however, offer no advantage. The 
patient is instructed to keep the eyes immobile. A 
semiaxial (nasomental) and a Rhese optic foramen 
view are obtained. 

Immediately after taking these two views, the author 
obtains postero-anterior planigrams with the patient’s 
nose and chin against the table. Sections begin at 5.0 
em. and are made at 2.5 mm. intervals until a depth 
of 7.5 to 8.0 cm. is reached. The optic vasculonervous 
bundle is seen as a rounded shadow of the caliber of a 
pencil and can be studied in its course. The procedure 
is said to have produced no complications. 

A discussion of the anatomy of the orbit is included, 
and the division into precapsular and retrocapsular 
spaces is stressed. The capsule of Tenon is the dividing 
structure. The optic nerve runs through a canal 
formed by the rectus muscles. The ophthalmic artery 
and vein are lateral to it, while the oculomotor, naso- 
ciliary, and abducens nerves are medial. 

Thirty-two illustrations, including 16 roentgeno- 
grams. ALEXANDER R. MarGu_is, M.D. 

University of Minnesota 


THE CHEST 


Carcinoma of the Lung. Fay H. Squire. J. Iowa 
M. Soc. 45: 409-415, August 1955. 

In a period of two and a half years there were seen in 
the Presbyterian Hospital, Chicago, more than 50 
patients in whom a tissue diagnosis of primary car- 
cinoma of the lung was made. Twenty of the tumors 
were resectable. Most of the patients were between 
fifty and eighty years of age, but a minor concentration 
of cases fell within the thirty-to-forty-year bracket. 

Included among the radiologic procedures which can 
be used in investigating such lesions are postero- 
anterior and lateral roentgenography in inspiration and 
expiration, fluoroscopy, bronchography, laminagraphy, 
and in rare instances angiocardiography. Roentgeno- 
gtams showing characteristic lesions in 11 patients are 
reproduced, with brief case histories. 

It is believed that in the past the chief error has been 
in watching tumors, month after month, in order to 
Study their growth, rather than diagnosing them and 
operating promptly. 

Twenty-four roentgenograms. 
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Fourteen Cases of Carcinoma of the Middle Lobe 
Bronchus. J. Schvarez. Acta radiol. 44: 89-99, 
August 1955. 

Fourteen cases of bronchogenic carcinoma primarily 
involving the middle-lobe bronchus are reported from 
the Sabbatsbergs Sjukhus, Stockholm. The recent 
emphasis upon the middle-lobe syndrome has created 
a need for establishing radiologic features that permit a 
differential diagnosis. An encysted interlobar effusion 
may produce roentgen features similar to middle-lobe 
infiltration and/or atelectasis; however, the author 
categorically denies the existence of an independent locu- 
lated effusion in the fissure except as a manifestation 
of general exudative pleurisy. 

On the basis of routine roentgen appearance, the 
author’s cases fell into three main groups showing (1) 
massive infiltration of the right middle lobe and 
adjacent parenchyma, (2) atelectasis of the middle lobe, 
and (3) small irregular infiltration and atelectasis of the 
middle lobe. Cases of the second group may resemble 
encysted interlobar effusions but bronchography pre- 
vents a misinterpretation. The third group must be 
distinguished from the middle-lobe syndrome. 

Bronchography and tomography permit the differ- 
entiation of carcinoma of the middle-lobe bronchus 
from the middle-lobe syndrome. In this paper only 
bronchography is discussed. 

In the middle-lobe syndrome, stenosis of the middle- 
lobe bronchus may be demonstrated, but broncho- 
graphic mapping of the bronchial tree distal to the 
stenosis also occurs. The stenosis may be surrounded 
by enlarged calcified nodes and the peripheral divisions 
of the bronchial tree may show bronchiectasis. In the 
presence of a tumor of the middle-lobe bronchus, the 
following bronchographic features have been estab- 
lished: (1) occlusion of the bronchus, without filling 
of its peripheral arborizations; (2) narrowing and 
crowding together of the branches of the middle-lobe 
bronchus. Roentgenograms illustrating these differ- 
ential features are reproduced. The occlusion demon- 
strated in carcinoma of the middle-lobe bronchus is 
irregular and discontinuous, but may be abrupt, 
transverse, or funnel-shaped. 

Sixteen roentgenograms. JOHN W. WiLson, M.D. 

University of Texas, Dallas 


The Diagnosis of Bronchogenic Carcinoma in 
Patients with Pulmonary Tuberculosis. Morton E. 
Shafran and Julius Kavee. Arch. Int. Med. 96: 157- 
167, August 1955. 

In the past twenty years, there have been reported 
from various sources 114 cases of primary lung cancer 
in 7,848 autopsies on male and female patients of all ages 
with tuberculosis; this represents an overall incidence 
of 1.45 per cent of pulmonary carcinoma among tuber- 
culous adults. The incidence among tuberculous men 
over forty years of age is undoubtedly much higher than 
in the entire tuberculous population, since broncho- 
genic carcinomas are rarely found in younger males and 
are less frequent, though not uncommon, in females. 

Over a twelve-month period 6 patients were seen 
in Montefiore Hospital (New York) in whom these two 
diseases were associated. In all of these, the roentgen 
appearance of the malignant lesion was a primary factor 
in the diagnosis. The authors conclude that, in any 
patient who shows roentgen evidence of regression of 
tuberculous densities on rest and adequate chemo- 
therapy with simultaneous growth (or failure to im- 
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prove) of another non-calcific lesion, one may strongly 
suspect a coexistence of carcinoma of the lung and 
pulmonary tuberculosis 
Several roentgen signs which suggest the possibility 
of carcinoma are described 
Eight roentgenograms 
Howarp L. STEINBACH, M.D. 
University of California, S. F. 


Pulmonary Disability in Asbestos Workers. Ken- 
neth W. Smith. Arch. Indust. Health 12: 198-203, 
August 1955. 

Respiratory disease experience among several thou- 
sand asbestos workers in the United States and Canada 
is reviewed. Asbestosis develops in very few of the 
workers exposed to the fibers. An x-ray survey was 
made of one mill with 708 employees. Of this number, 
649 (91 per cent) had normal roentgenograms. Two 
hundred and four employees (29 per cent of the total 
group) had ten or more years of service, and 2 men 
actually had worked more than forty years in the dust. 
Fifty-two employees showed a marked increase of all 
peribronchial markings, although none of these could 
be said to have asbestosis. The remaining 7 had defi- 
nite x-ray evidence of asbestosis. These men exhibited 
various stages of pulmonary involvement, but all were 
working Steadily at their accustomed jobs, with no 
signs of disability; all had been exposed to the asbestos 
dust for more than twenty years 

The pulmonary fibrosis resulting from prolonged in- 
halation of asbestos fibers produces a typical x-ray 
pattern. In early, or first-stage, asbestosis, roentgeno 
grams show a fine, diffuse, homogeneous infiltration 
throughout both lower lung fields. The nodular con- 
glomerate patterns of other pneumoconioses, such as 
silicosis, are not seen in asbestosis. There is a con- 
siderable amount of pleural reaction associated with the 
disease, which may account for the characteristic 
ground glass’’ appearance 

In moderately advanced, or second-stage, asbestosis, 
the infiltration has increased but is still confined to the 
lower lung fields. The ‘ground glass’’ pattern is more 
apparent, and the heart borders are becoming in- 
distinct or shaggy There are some irregularity of the 
diaphragmatic outlines and beginning obliteration of 
both the cardiophrenic and the costophrenic angles 

In far-advanced, or third stage, asbestosis, the in 
filtration is still homogeneous and bilateral; it has 
spread to the middle and possibly the upper portion 
of the lung fields, but the apices remain clear. The 
cardiac outline is almost completely obliterated, as are 
the domes of the diaphragm and the costophrenic sulci 

The x-ray picture should never be used to estimate 
the presence or the extent of impaired pulmonary func 
tion or disability Many patients with x-ray evidence 
of third-stage asbestosis have carried on their usual 
work and have lived fairly comfortably for several 
vears. On the other hand, no case of definite dis 
ability has been seen without the typical x-ray pattern 

There is no typical clinica] picture for asbestosis. It 
is insidious in onset and progresses slowly, causing 
respiratory embarrassment and cardiac failure 

The incidence of non-occupational respiratory disease 
was not found to be increased, nor was such illness more 


prolonged among workers exposed to asbestos dust than 


among non-exposed workers. Asbestosis does not 


predispose to the development of tuberculosis, nor does 


it aggravate an apparently healed lesion 
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Conflicting opinions and observations and experiences 
with different racial groups, living in different parts of 
the world under variable socioeconomic and industrial 
conditions, make it difficult to confirm or deny 
the causal relationship of asbestosis and carcinoma of 
the lung. To these variables should be added the fact 
that there are different types of asbestos fibers 

Three roentgenograms; 3 electron’ micr ‘graphs; 
4 tables 


Acute Diffuse Pneumonia of Asthmatics. Benjamin 
Felson and Henry Felson. Am. J. Roentgenol. 74: 
235-241, August 1955. 

The authors report a series of 16 cases of acute diffuse 
pneumonia with a past history of bronchial asthma. 
The clinical findings generally were those of respiratory 
infection, usually acute. The sex distribution was 
equal; the average age was forty-seven. Most pa- 
tients had an elevated white blood cell count without 
eosinophilia. The clinical course of the disease was 
usually two to four weeks. 

Roentgenograms revealed widespread pulmonary 
densities, usually bilateral, but occasionally unilateral, 
Miliary nodular densities distributed throughout both 
lungs was the most frequent appearance, though some- 
times the pattern was that of a peribronchial distribu- 
tion of minute linear infiltrations. Since the two 
types of roentgen picture showed considerable over- 
lapping, the findings tended to be somewhat similar in 
all patients. There was no correlation between the 
degree of roentgen change and the severity of the clini- 
cal features. Other roentgen evidence of chronic 
pulmonary disease was frequently associated in the 
form of asthmatic emphysema. 

In one instance an autopsy was performed. The 
minute nodules proved to be foci of acute suppurative 
bronchiolitis or peribronchiolar lobular pneumonia 

The authors feel that acute diffuse pneumonia of 
asthmatics is a separate disease entity. Other ex- 
planations for the radiographic findings would be so- 
called Loeffler’s syndrome, pulmonary congestion 
secondary to heart failure, or minute patches of atelec- 
tasis. These alternate explanations are considered 
excluded by the clinical and laboratory findings in the 
reported cases. The combination of acute febrile ill- 
ness, diffuse pulmonary miliary lesions, and a history 
of past bronchial asthma justifies a diagnosis of acute 
diffuse pneumonia of asthmatics. 

Nine roentgenograms James W. Barser, M.D 

Cheyenne, Wyo 


Severe Pulmonary Disease Subsequent to Zenker’s 
Diverticulum. Lloyd E. Hawes and James H. Walker. 
New England J]. Med. 253: 209-212, Aug. 11, 1955 

Examination of the esophagus with barium is indi- 
cated in any case of pulmonary disease of obscure 
origin. The authors report 2 cases of advanced pul- 
monary lesions, in each of which a Zenker diverticulum 
was easily demonstrated 

In the first case (in a 62-year-old woman) an area of 
consolidation was found in the base of the right lung on 
routine physical examination. During fluoroscopy of 
the chest a small, high esophageal diverticulum was 
discovered. Sputum examination was performed for 
tumor cells, and one was reported as showing atypical 
cells. Thoracotomy and frozen section two months 
after discovery of the lesion revealed chronic inflam- 


mation. The postoperative course was marked by the 
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recurrent accumulation of large amounts of secretion in 
the bronchial system, requiring several bronchoscopies 
andaspirations. It was decided that the secretions had 
accumulated and spilled from the Zenker diverticulum, 
and an emergency inversion and later incision of the 
sac was done. The secretions were thereby controlled. 
In this case, with a preoperative presumptive diagnosis 
of lung tumor, the significance of the Zenker divertic- 
ulum was not recognized. 

The second patient died from a fulminating suppura- 
tive (lipoid) pneumonia. Although he had _ been 
studied for five years, the importance of a large Zenker 
diverticulum was not appreciated. The disease was 
localized roentgenologically to the left side, but it was 
found that the patient slept on this side and the secre- 
tions therefore flowed into the left lung when he was 
asleep. 

A Zenker diverticulum may be a hazard to patients 
confined to bed during convalescence. Such patients 
are less able to cope with the regurgitation of fluid into 
the throat when unconscious or asleep, and severe 
paroxysms of coughing and choking may ensue. They 
may lead to lipoid pneumonia, bronchiectasis, and 
suppurative pneumonia. 

FRANK T. MorGan, M.D 
Auburn, N. Y. 


Five roentgenograms 


Bronchiolitis Obliterans. Arthur J. McAdams, Jr. 
Am. J. Med. 19: 314-322, August 1955 

A case report and review of the subject of bronchio- 
litis obliterans are presented. There are 3 distinct 
etiologic forms of the disease: (1) following inhalation 
of irritant substances, (2) as a complication of pul- 
monary infection, and (3) of unknown origin. Fumes of 
oxides of nitrogen are the most common cause. 

The clinical picture is variable in its inception, de- 
pending on the etiology. With inhalation of irritant 
fumes, there is an initial period of cough, dyspnea, 
chest pain, and cyanosis. Most cases terminating 
fatally at this time show acute necrotizing lesions of the 
tracheobronchial tree and massive pulmonary edema 
Roentgen examination in this acute stage reveals irreg 
ular, soft mottling throughout both lungs. Patches 
of increased density follow the course of the bronchial 
tree and extend peripherally, tending to be more nu- 
merous in the mid-lung fields. There is then confluence 
of minute areas of atelectasis and edema, with de 
velopment of larger nodules. This stage is remarkable 
for the rapidity with which the chest film clears in those 
who recover 

An interval of apparent clinical improvement lasting 
for several days to a month or more usually follows 
the initial stage. The third stage appears to have the 
same clinical characteristics in all groups and is un 
remitting Dyspnea becomes progressively more 
marked, and there is variable cough and hemoptysis 
Cyanosis is conspicuous. In this stage the roentgen 
findings may simulate miliary tuberculosis, which may 
offer the main problem in differential diagnosis, Patho 
logic examination of the characteristic miliary-like 
lesion shows the lumen of the bronchiole to be partially 
or completely obliterated by granulation tissue 

The author’s case was due to inhalation of nitrogen 
dioxide. Attention is drawn to the fact that poisoning 


by oxides of nitrogen fumes is not at all uncommon 
One roentgenogram; 11 photomicrographs 
Turopore E. Keats, M.D 
University of California, S. F 


Diagnosis of Infrapulmonary Pleural Effusion. John 
W. Wilson. J.A.M.A. 158: 1423-1427, Aug. 20, 1955 

Infrapulmonary effusion, 7.e., the collection of fluid 
in the pleural space beneath the lung and above the 
diaphragm, may be a manifestation of any disease proc- 
ess that results in transudation, exudation, or hemor- 
rhage into the pleural cavity. The author's observa- 
tions are based on a series of 24 cases secondary to a 
considerable variety of conditions. 

The mechanism of the confinement of effusions in 
the subpulmonic space is not known. Loculation is 
not a feasible explanation, for fluid in the infrapulmo- 
nary space may move freely throughout the pleural 
cavity. In addition to the factors previously de- 
scribed by Rigler (Radiology 26: 543, 1936) and Hessén 
(Acta radiol., Suppl. 86. Abst. in Radiology 58: 136, 
1952), the author suggests the greater negative intra- 
thoracic pressure in the space above the diaphragm 
and the greater elasticity of the base of the lung 
Gravitational force is undoubtedly an important in- 
fluence also. 

The recognition of this entity is directly proportional 
to the interpreter’s suspicion. Any patient who shows 
clinical or roentgenographic signs simulating an ele- 
vated diaphragm should have further studies to ex- 
clude the presence of infrapulmonary effusion. Others 
have shown that pleural liquid may not be recognized 
roentgenographically in quantities less than 400 c.c 
A possible explanation for this is that, with the patient 
upright, the liquid collects in the subpulmonic space 
and, when distributed over the diaphragmatic dome, is 
not apparent even as an infrapulmonic effusion 
Consistent with this assumption is the theory that 
infrapulmonary effusion represents the earliest stage 
of fluid collection in the pleural cavity. Fluid in 
volumes exceeding 1,000 c.c. may locate exclusively 
in the subpulmonic space without producing any of the 
accepted roentgen features of pleural effusion 

On the routine anteroposterior chest film made with 
the patient in the upright position, the density of the 
liquid in the subpulmonic space forms an arcuate 
convexity on its superior surface and blends with the 
diaphragmatic shadow below to resemble an elevated 
diaphragm. On the lateral chest view, the normal 
caudal slope of the diaphragm posteriorly is main 
tained and the posterior costophrenic sinus may re 
main sharp, although ordinarily filling of the posterior 
pleural sinus is considered the earliest sign of pleural 
effusion. Occasionally, the diagnosis can be inferred 
from the contour of what appears to be the diaphrag 
matic dome. The superior border of the fluid orig 
inating medially may course obliquely upward toward 
the lateral thoracic wall and extend farther laterally 
than the normal diaphragmatic cupola, before it 
descends into the lateral costophrenic sinus. If any 
of the usual roentgen features of pleural effusion are 
present in association with what appears to be an ele 
vated diaphragm, a subpulmonic fluid collection should 
be suspected 

If the infrapulmonary collection is on the left, its 
presence may be suggested by the increased distance 
between the inferior margin of the lung and the superior 
margin of the gastric gas bubble. If, by barium or 
carbonated beverage studies, the gastric fundus is 
shown to remain smooth and round and maintain its 
normal contour, one may exclude the possibility that 
the fluid is collected beneath the diaphragm. On the 
right side, a similar diagnostic sign would have to be 
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obtained by the presence of free air in the peritoneal 
cavity. Any accentuation of the thickness of the 
space between the abdominal air and the lung base 
may be interpreted as an interposition of fluid in the 
infrapulmonary space 

The most direct and informative of the roentgen 
procedures seems to be the demonstration of the mo- 
bility of the fluid by films taken in the decubitus and 
Trendelenburg positions. With careful fluoroscopy, 
one may see transmission of the cardiac pulsations 
through the liquid medium. 

The author concludes that infrapulmonary pleural 
effusions are more prevalent than the literature would 
seem to suggest. The fact that they may cause con- 
siderable respiratory incapacity necessitates their 
recognition, since thoracentesis in a decubitus position 
results in rapid alleviation of symptoms 

Eleven roentgenograms 

Joun P. Fotropovutos, M.D. 
Hartford, Conn 


Loculated Interlobar Pleural Effusion Due to Con- 
gestive Heart Failure. Report of Five Cases. John A 
Higgins, John L. Juergens, André J. Bruwer, and 
Thomas W. Parkin. Arch. Int. Med. 96: 180-187, 
August 1955 

Loculated pleural effusions within the interlobar fis- 
sures may assume various shapes and sizes and may 
produce roentgen densities simulating tumor or other 
disease of the lung. One cause of these interlobar 
pleural effusions is congestive heart failure, in which 
event the fluid will usually disappear when cardiac 
compensation is restored. The criteria which have been 
proposed for the recognition of effusions of this nature 
are (1) the appearance of a circumscribed interlobar 
density concomitantly with the signs or symptoms of 
congestive heart failure and (2) the disappearance of 
this shadow with the successful treatment of the cardiac 
decompensation 

Five cases fulfilling the foregoing criteria are pre- 
sented in this report and are analyzed, along with 36 
cases from the literature. In 26 instances the effusions 
were located in the right transverse fissure alone, and 
in another 6 in the right transverse and right oblique 
fissures. Thus the transverse fissure was involved in 
78 per cent of the cases. The etiology of the congestive 
heart failure responsible for the effusions is varied. 

Necropsy had been performed in 7 cases (including 
1 of the authors’), and in all of these an obliterative 
pleuritis between the parietal and visceral pleural sur- 
faces was demonstrated. 

Fifteen roentgenograms; 2 tables 

Howarp L. STeErnBpAcH, M.D 
University of California, S. F. 


THE CARDIOVASCULAR SYSTEM 


Studies in Mitral Stenosis. VI. Pulmonary Vessels 
in Mitral Stenosis. Knut Biilow, Gunnar Biérck, 
Oliver Axén, Hans Krook, Helge B. Wulff, and Sten 
Winblad. Am. Heart J. 50: 242-259, August 1955. 

The authors studied 50 patients who were operated 
upon for mitral stenosis, in an attempt to ascertain the 
connection between the histologic changes in the lung, 
on one hand, and the preoperative pulmonary findings, 
postoperative complications, and results of surgery on 
the other. 
Pulmonary 


complications, including atelectasis, 
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pleural effusions, and pneumonic infiltrations, were re. 
garded as the predominant causes of postoperative dis. 
turbances and deaths. In the majority of patients, a 
biopsy of the lingula was obtained for histologic study 
at the time of operation. All fatal cases and the 
majority of patients with severe pulmonary complica- 
tions showed pulmonary changes histologically. Mor- 
phologically abnormal lungs have proved to be par- 
ticularly vulnerable in relation to operation. If the 
pulmonary complications are overcome, however, the 
prospect of satisfactory response to operation is as good 
in this group as in the other. 

Angiopulmography was carried out in most patients 
and was found to yield more pathologic findings than 
the biopsies. The angiopulmogram, when abnormal, 
showed irregular vascular lumina, indicating the pres- 
ence of pathologic changes in the vessel walls, probably 
the result of long standing contraction. This con- 
traction is explained on the assumption that at a cer- 
tain stage of influence of mitral stenosis on pulmonary 
circulation, the pulmonary vessels react with strong 
protective contraction. Pathologic changes demon- 
strable on the angiopulmogram seem to occur more 
often and earlier than structural changes in the lungs, 
Chest roentgenograms yield less information and are 
difficult to evaluate. 

Since pulmonary complications were more frequent 
in the biopsy group and the lingular biopsies in general 
gave little additional information, this procedure has 
been abandoned. The authors feel that a preoperative 
angiopulmogram is of great value where pulmonary 
changes are suspected 

Six photomicrographs; 3 tables. 

THEODORE E. Keats, M.D 
University of California, S. F 


Congenital Mitral Atresia with Hypoplastic Non- 
functioning Left Heart. Sidney Friedman, Lois 
Murphy, and Rachel Ash. Am. J. Dis. Child. 90: 
176-188, August 1955 

The authors present 2 new cases of congenital hypo- 
plasia of the left heart associated with mitral atresia, 
without aortic valve deformity. In addition, 4 cases 
of combined aortic and mitral atresia or stenosis with 
hypoplasia of the left heart are described. 

Congenital hypoplasia of the left heart is charac- 
terized pathologically by the presence of a diminutive 
left atrium and a markedly hypoplastic, non-function- 
ing left ventricle. This failure of development of 
cardiac chambers is uniformly associated with an ob- 
structing deformity, either atresia or severe stenosis, at 
one or both of the valvular orifices in the left side of the 
heart 

In order to maintain postnatal life in the presence of a 
hypoplastic left heart containing one or more atretic 
valves, there must be available a patent foramen ovale, 
or some other anomalous passage which permits arterial 
blood from the left atrium or pulmonary veins to reach 
the right side of the heart. In patients with mitral 
atresia or extreme aortic stenosis plus aortic atresia, 
another compensating anomaly essential for survival isa 
patent ductus arteriosus. This vessel provides the 
major portion of blood received by the descending aorta 
plus some retrograde flow to the aortic arch, its branches, 
and the coronary vessels. Only mixed unsaturated 
blood reaches the systemic circulation as well as the 
A double burden is placed on the 


coronary arteries 
The combined deleterious effects of 


right ventricle 
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right-sided cardiac failure and severe generalized 
oxemia lead typically to an early death. 

A review of physical signs and symptoms in this 
series of 6 patients reveals no consistent aids to specific 
diagnosis. Cyanosis is commonly absent or mild and 
intermittent until the onset of cardiac failure. Roent- 
genographic study reveals gross cardiac enlargement 
with evidence of right ventricular hypertrophy. The 
pulmonary artery isenlarged. Fluoroscopy shows right 
auricular enlargement and dilatation of the superior 
venacava. The lung fields show no paucity of vascular 
markings. 

Clinical features do not permit identification of the 
yarious pathological forms of hypoplasia of the left 
heart prior to death. The application of angiocardi- 
ography to this problem deserves further considera- 


an 


tion 
Two roentgenograms; 1 photograph; 1 diagram; 
1 table. THEODORE E. Keats, M.D. 
University of California, S. F. 


Pulmonary Stenosis and Interatrial Communication 
with Cyanosis. Hemodynamic and Clinical Study of 
Ten Patents. John A. Callahan, Robert O. Branden- 
burg, and H. J. C. Swan. Am. J. Med. 19: 189-202, 
August 1955. 

The authors present clinical and hemodynamic data 
for a series of 10 patients who had pulmonary stenosis 
and interatrial communication, and were moderately 
or severely cyanotic. When the existing shunt is large 
and completely or predominantly right to left, the 
condition clinically may resemble the tetralogy of 
Fallot. Proof of the nature of the congenital defects in 
this series was obtained by cardiac catheterization 

Cyanosis was said to have been present in 8 of the 10 
patients at birth or in infancy, and it probably began 
in infancy in at least 1 other. Three patients had com- 
bined valvular and infundibular stenosis; 6 had 
valvular stenosis only, and 1 had infundibular stenosis 
only. Considerable variation was noted in the cardiac 
contour on roentgen examination. The primary artery 
shadow was visualized in 8 of the J0 cases in the antero- 
posterior chest film. It was prominent in 5 patients. 
In only 2 cases was the heart of normal size. Pul- 
monary vascular markings were normal in 6 patients 
and decreased in the remaining 4. 

In the differential diagnosis of this condition from 
tetralogy of Fallot, the roentgenographic findings are 
of great importance, particularly the appearance of the 
pulmonary artery segment. Concavity of this segment 
is more characteristic of tetralogy of Fallot. In pul- 
monary stenosis with interatrial septal defect with 
cyanosis, the pulmonary artery can usually be visual- 
ized in the postero-anterior chest roentgenogram. The 
electrocardiogram may also be helpful in differential 
diagnosis. In tetralogy of Fallot electrocardiography 
almost invariably discloses some right ventricular 
hypertrophy, but not to the extreme degree seen in some 
cases of pulmonary stenosis and interatrial communica- 
tion with intact interventricular septum. 

Patients who have pulmonary stenosis and interatrial 
communication are, at the present time, potentially 
curable. The pulmonary stenosis, if it is not a long 
infundibular tract, can be corrected and the interatrial 
septal defect closed. 

Five figures, including 3 roentgenograms; 4 tables. 

THeopore E. Keats, M.D 
University of California, S. F. 








ABSTRACTS OF CURRENT LITERATURE 905 


Atypical Tetralogy of Fallot: A Noncyanotic Form 
with Increased Lung Vascularity. Report of Four 
Cases. Richard D. Rowe, Peter Vlad, and John D 
Keith. Circulation 12: 230-238, August 1955 

The authors report their observations on 4 infants 
with clinical features of a large ventricular septal 
defect, in whom further studies suggested the diagnosis 
of an atypical tetralogy of Fallot. Instead of a right- 
to-left shunt, these patients were found to have left- 
to-right shunts, with consequent pulmonary engorge- 
ment and absence of cyanosis. Clinically, they all 
gave a history of repeated lower respiratory infections 
and failure to thrive. 

Pulmonic stenosis, septal defect, and aortic over- 
riding were all demonstrated by catheterization. Pres- 
sure changes proved the pulmonic stenosis, and blood 
samples the septal defect. The aortic overriding was 
demonstrated by passage of the catheter tip directly 
into the aorta from the right ventricle. 

One of the children died and the autopsy findings 
are reported. Because of the left-to-right shunt, in- 
suring an abundant pulmonary blood flow, any surgical 
attack on the pulmonic valve or an anastomosis ap- 
pears to be contraindicated. It would seem that clos- 
ure of the septal defect should correct most of the ab- 
normal dynamics. 

Four roentgenograms; 2 electrocardiograms; 2 
photographs; 1 table. Zac F. Enpress, M.D 

Pontiac, Mich 


Congenital Aneurysm of the Left Ventricle: A Case 
Report. Charles A. Bertrand and Robert N. Cooley 
Ann. Int. Med. 43: 426-434, August 1955. 

Of the causes of abnormal bulging of the left ventric- 
ular contour, as seen on the conventional chest film, 
ventricular aneurysm secondary to myocardial in- 
farction is by far the most common. Approximately 
8 to 10 per cent of infarctions result in aneurysm for- 
mation. 

The authors’ patient, a 52-year-old Negro male, was 
first seen in 1931, though no abnormality in the cardiac 
contour was observed until 1938, when a bulge of the 
left ventricular border was observed roentgenologically. 
Subsequent fluoroscopy showed paradoxical pulsation 
of the bulging area and a diagnosis of aneurysm of the 
left ventricle was made. The patient was observed for 
fourteen years, during which time the cardiac contour 
showed no significant change. Death was due to 
chronic pyelonephritis with uremia. Autopsy revealed 
a ventricular aneurysm, the structure of which sug- 
gested a congenital origin. There was no anatomic or 
microscopic evidence of syphilis, rheumatic heart dis- 
ease, coronary arteriosclerosis or myocardial infarction, 
or tuberculosis of the heart. A search of the literature 
failed to disclose any report of a similar case 

One roentgenogram; 1 kymogram; 1 electrocardio- 
gram; 1 photograph; 1 photomicrograph 

STEPHEN N. TAGER, M.D 
Evansville, Ind. 


Kinking of the Aorta. Report of Two Cases. Lucio 
Di Guglielmo and Mariano Guttadauro. Acta radiol 
44: 121-128, August 1955. 

An uncommon abnormality of the aorta in the region 
of the junction of the arch with the descending portion 
has recently been reported (see, for example, Souders, 
Pearson, and Adams: Dis. of Chest 20: 35, 1951 
Abst. in Radiology 58: 900, 1952). The aorta, instead 





906 ABSTRACTS OF CURRENT LITERATURE 


of curving upward and backward just distal to the 
origin of the subclavian artery, swerves forward and 
downward to a point near the ligamentum arteriosum 
Botalli. There is then an abrupt kink backward and 
laterally until the vessel resumes its usual course. 
The roentgen appearance resembles that of coarctation 
of the aorta, although no evidence of stenosis is to be 
found. The condition is of interest in that it may 
lead to an erroneous diagnosis 

The authors’ first patient was a 27-year-old man who 
complained of weakness since birth, precardial palpita- 
tion, slight exertional dyspnea, and vague chest pain 
No physical abnormalities were present except a harsh 
systolic apical murmur. Plain roentgenograms showed 
a hemispherical opacity of soft-tissue density overlying 
the aortic arch and projecting beyond the left border 
of the mediastinum. Superimposed upon this shadow 
was another shadow of greater density, which was in- 
terpreted as a normal aortic arch. The condition was 
diagnosed by thoracic aortography. Pulse tracings 
taken at the level of the lower third of the legs, under 
resting conditions, showed a decrease in the amplitude 
of pulsations. The same finding was obtained at the 
wrists, especially on the right. 

The second patient, a 12-year-old child, had had a 
“cardiac bruit’ since birth. On admission, a loud, 
harsh systolic murmur was heard in the fourth left 
intercostal space along the sternal border. The plain 
roentgenograms demonstrated biventricular enlarge- 
ment and engorgement of the hilar and peripheral 
pulmonary vessels. Cardiac catheterization showed 
a higher pressure in the right ventricle than in the 
pulmonary artery. The kinking was diagnosed by 
angiocardiography, which also revealed a relative 
stenosis of the infundibulum of the pulmonary artery 
and a defect in the upper interventricular septum 

This condition is probably far less uncommon than 
might be expected. It is still little known; appreciable 
mediastinal changes are not always demonstrated, and 
the clinical picture may be associated with very few 
signs and symptoms, or none at all 

The diagnosis is largely dependent upon contrast 
visualization procedures and especially upon thoracic 
aortography. The more marked the elongation of the 
distal part of the arch, the larger is the opacity which is 
seen to project beyond the left border of the upper 
mediastinal shadow 

The one feature distinguishing this anomaly from 
true coarctation is the absence of aortic stenosis and its 
associated clinical features. The clinical picture of 
aortic kinking is neither uniform nor contributory 

Souders and his associates believed the anomaly to be 
due to traction exerted on the isthmus of the aorta by an 
abnormally short ductus arteriosus 

Four roentgenograms 

P. W. Matuews, Jr., M.D 


University of Texas, Dallas 


A Paradoxical Aortogram in a Dissecting Aortic 
Aneurism. Banning G. Lary and Joseph A. Davis 
Ann. Surg. 142: 304-306, August 1955 

The authors describe an unusual translumbar aorto 
gram obtained in a 65-year-old man who had a painless 
dissecting aneurysm of the aorta with vascular ob 
struction in the right leg and arm. The contrast- 
medium was injected into the false channel rhis re 


sulted in the demonstration of an abnormally wide 
aorta with retrograde flow of the medium. The find 
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ings are beautifully demonstrated by a roentgenogram 
and several diagrams. JOHN F. WEIGEN, M.D. 
Palo Alto, Calif. 


Visualization of the Coronary Sinus in Cineangio- 
cardiography. Frank Campeti, Raymond Gramiak, 
James S. Watson, George H. Ramsey, and Sydney 
Weinberg. Circulation 12: 199-206, August 1955. _ 

In 25 of 100 cases examined by cineangiocardiography 
(at 71/2, 15, or 30 frames per second on 35- or 70-mm. 
film) the coronary sinus was demonstrated by regurgi- 
tation from the right atrium. This incidence cor. 
related fairly well with the presence of hypertension jn 
the right atrium and ventricle, which the authors 
postulate as the main cause of the phenomenon 

There was frequently an associated reflux into the 
inferior vena cava. While caval opacification is easy 
to detect, however, the opacified coronary sinus tends 
to be confused with other opacified vessels and is some- 
times identifiable only by observation of its character- 
istic movements. 

Six roentgenograms; 1 drawing; 1 table. 

Zac F. ENprReEss, M.D 
Pontiac, Mich 


Reduced Intrathoracic Circulation as an Aid in 
Angiocardiography. An Experimental Study. | 
Boerema and J. R. Blickman. J. Thoracic Surg. 30: 
129-142, August 1955. 

The authors describe a new method of angiocardi- 
ography utilizing slowing of the blood flow through the 
heart by increasing intrabronchial pressures to 40-60 
cm. of water for short periods of time. Thus they 
seek to overcome some of the present difficulties of 
angiocardiography, as the rapid dispersion of the con- 
trast medium, unsharpness of contours due to cardiac 
mobility, and the necessity for rapid film changers of 
expensive design. 

Through a series of experiments on dogs it was demon- 
strated that increase in intrabronchial pressure causes 
slowing of the blood flow by compression of the right 
heart and venae cavae without leading to acute cor 
pulmonale. No untoward effect on the lungs or myo- 
cardium was observed. Angiocardiograms (with in- 
creased intrabronchial pressure) through a right heart 
catheter, or by aortic catheter, showed excellent filling 
of all chambers, pulmonary vessels, aorta, aortic valves 
and coronary arteries and, with variation in technic, the 
peripheral arterial system. Small amounts of contrast 
medium containing a low percentage of iodine injected 
under low pressure gave good results from a technical 
point of view. Since the contrast is maintained for 
four seconds, exposures can be made with simple chang- 
ing devices 

The authors believe that their method can be clini- 
cally adapted for human use, with improvement of angio- 
cardiographic studies of the coronary arteries, of con- 
genital heart disease, with direct shunt visualization, 
of aortic arch abnormalities, and of other vascular 
systems 

[This excellent paper should be consulted in the 
original for technical details. The method would ap- 
pear to hold promise for the improvement of present 
routine—A.R.B.] 

Fourteen roentgenograms; 2 charts. 

A. R. Bennett, M.D 
Mt. Sinai Hospital, Cleveland 
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Angiocardiographic Demonstration of Occlusive 
Auricular Thrombi in Dogs. John L. Read, Lewis H. 
Bosher, Felix Ferraru, Samuel Richman, and Reno 
R. Porter. Circulation 12: 247-249, August 1955. 

Simulated occlusive auricular thrombi were pro- 
duced in 6 dogs by invaginating the left auricle, and an 
attempt was made to demonstrate these as filling de- 
fects by angiocardiography. In each instance, a clear- 
cut defect was produced. The authors’ hope is to be 
able to demonstrate occlusive thrombi in patients, 
especially those with mitral stenosis. 

Five roentgenograms; 1 photograph. 

Zac F. Enpress, M.D. 
Pontiac, Mich. 


Ward D. O'Sullivan and 
35-241, 


Splenoportal Venography. 
John A. Evans. Surg., Gynec. & Obst. 101: 2 
August 1955 

The most effective surgical procedure for the relief of 
portal hypertension and its serious sequel, esophageal 
hemorrhage, is a venovenous shunt between the portal 
and systemic venous systems. Splenoportal ven- 
ography gives information about the size and patency 
of the splenic and portal veins and prepares the surgeon 
preoperatively for a choice of shunts. When contrast 
material is introduced rapidly into the splenic paren- 
chyma, it is picked up by the venous channels and 
sarried into the portal venous system. By rapid serial 
roentgenography the opacified splenic and portal veins 
may be visualized. 

The authors’ series, from the departments of surgery 
and radiology of the New York Hospital, consists of 2: 
studies in 21 patients, 17 with portal hypertension, 2 
with intra-abdominal tumors, and 2 with normal portal 
systems but with splenomegaly due to blood dyscrasia. 
A No. 17 needle is inserted percutaneously through the 
ninth intercostal space in the mid or posterior axillary 
line into the splenic parenchyma. When the needle is 
well in the parenchyma, blood flows slowly from it. 
Thirty to 70 c.c. of Urokon are then injected as rapidly 
Roentgenograms are taken as the injection 
begins and at one- or two-second intervals for twelve to 
fifteen seconds; 12.5 X 12.5-inch roll film is utilized. 

In 19 of 23 attempts there was adequate visualization 
of the portal venous system. Normally no tributaries 
are visible and the contrast material travels rapidly to 
the portal vein and liver and disappears after five or six 
In the cirrhotic patient, with portal hyper- 
tension, the contrast medium takes a retrograde course 
along many portal tributaries. In every instance of 
portal hypertension (except for a few cases in which the 
esophageal tributaries of the portal vein were com- 
pressed by an inflated balloon introduced for emergency 
operation) retrograde flow was noted in the short 
gastric vessels, the coronary vein, and inferior mes 
enteric vein. No retrograde filling was seen in the 
superior mesenteric vein, and it is conjectured that it 
occurs Only in those portal tributaries with peripheral 
exits in the nature of anatomic connections with the 
azygos and hemorrhoidal systemic veins 

Six figures illustrate the normal findings and those in 
cirrhosis, massive ascites, thrombosis of the portal 
vein, and pancreatic carcinoma with a large metastasis 
in the liver 

No significant complications were encountered in this 
short series. In 3 of the 23 attempts, the portal venous 


as possible. 


seconds 


system was not visualized; twice the material was 
deposited intraperitoneally outside the spleen, once be 





cause the spleen was missed and once because the needle 
passed through it. In the third instance, the material 
may have entered the spleen, since a needle puncture 
was seen, but the films showed a large single shadow in 
the left upper quadrant without intravenous pick-up 
of the contrast material. Active bleeding, though re- 
ported by others, was not a problem 
The authors believe that the procedure may find use- 
fulness in diagnosing pancreatic tumors as evidenced 
by distortion of the vein patterns, and that the opacifi- 
cation of the hepatic parenchyma may prove valuable in 
visualizing primary or metastatic liver tumors 
Seven roentgenograms; 7 schematic drawings 
MortTIMER R. CAMIEL, M.D 
Brooklyn, N. Y 


Transhepatic Venous Catheterization and Venog- 
raphy. Howard R. Bierman, Keith H. Kelly, Laurens 
P. White, Alexander Coblentz, and Arthur Fisher 
J.A.M.A. 158: 1331-1334, Aug. 13, 1955 

A method for catheterization of the right portal vein 
within the liver substance is described. Following the 
needling of the liver and the injection of a contrast 
medium (Urokon, Diodrast, or lopax, preferably in 70 
per cent concentration) to assure proper positioning, 
catheterization may be performed and the catheter left 
in place for prolonged intervals to carry out long-term 
sampling of portal vein blood. 

The authors performed 144 transhepatic venipunc- 
tures in 73 patients with no serious sequelae. When 
the medium was introduced rapidly, under pressure, the 
splenic as well as the portal vein was outlined roentgeno- 
graphically. In 3 patients both the hepatic and portal 
veins were catheterized by the transhepatic approach 
without untoward reaction 

There were no serious complications attributable to 
the procedure. In 2 cases arterial blood was aspirated; 
the cystic duct and the gallbladder were each entered 
once and outlined by the medium; in 2 other cases con- 
centrated bile was obtained from the liver; intestinal 
contents were aspirated on 3 occasions, and once in- 
jection into the liver parenchyma led to transient 
syncope. No permanent damage resulted in these 
cases, however, nor did bleeding lead to complications in 
2 cases that showed evidence of slight laceration of the 
liver postmortem 

In this study, certain venographic patterns were 
shown to occur regularly under specific conditions 
The venogram of the uninvolved liver showed an orderly 
branching closely resembling the normal anatomic 
configuration. In the liver containing metastases, the 
large portal branches were sharply diverted around 
areas devoid of venous vascularity and exhibiting many 
bizarre, non-uniform vascular patterns not seen in the 
normal organ. In many instances hepatic metastases 
have been shown to be supplied by the hepatic artery 
In 2 cases of portal cirrhosis an orderly but contracted 
vessel pattern was demonstrated, restricted to a small 
area of the liver 

Nine roentgenograms; 1 drawing 

SAUL Scuerr, M.D 
Boston, Mass 


Serial Arteriography in Peripheral Atherosclerosis. 
C. Malchiodi and A. Rabaiotti. Ann. radiol. diag. 28: 
354-371, 1955. (In Italian) 

The importance of the demonstration of peripheral 
arteries in atherosclerosis cannot be exaggerated 
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Today, surgical procedures make it possible to correct 
occlusions and, in certain conditions, to reconstruct the 
blood flow in the extremity. When such measures are 
contemplated, arteriography is of aid in determining the 
extent and site of obstruction, the number, type and 
site of the collaterals, and the condition of the vessel 
wall. The same type of information is desirable for 
arteriectomy. The plan of treatment depends largely 
on the arteriographic findings. 

The authors use serial exposures and general anes- 
thesia. Besides the characteristic irregularities of the 
lumen representing atheroma plaques, small patches are 
seen in the wall in the later films in the series. These 
are believed to represent contrast material trapped in 
ulcerations. The calcific rings of the wall can also be 
observed encroaching upon the lumen. 

The most common collateral channels for obstruction 
at various sites are discussed. 

The completeness and reliability of the information 
obtained by serial exposures are stressed. 

Eighteen roentgenograms; 2 tracings. 

ALEXANDER R. MArGuLIS, M.D. 
University of Minnesota 


Clinical and Angiographic Correlations in Arterial 
Stenosis. Gezade Takats. J.A.M.A. 158: 1502-1505, 
Aug. 27,1955. 

This paper is essentially a correlation of the clinical 
signs of vascular insufficiency of the lower limb with 
arteriographic studies. The importance of the roent- 
genographic appearance is well known to the surgeon, 
who must consider the possibilities of lumbar sympa- 
thectomy, plastic or homologous graft, endarteriectomy, 
and amputation. 

Exclusive of the embolic phenomena that constitute 
an acute emergency for the vascular surgeon, the author 
divides the symptoms and clinical findings according to 
body sections, depending on the site of the occlusion or 
arterial stenosis. In the smaller stenoses, all of which 
appear to occur at points of mechanical stress and all 
of which are caused by atheromata impinging on the 
lumen of the vessel, the symptoms appear only on exer- 
cise. As the narrowing proceeds, differences in con- 
tralateral pulses will become detectable. Thus, an 
iliac occlusion demonstrated by an aortogram can be 
correlated with a diminished femoral pulse and cramp- 
ing of the muscles of the buttocks or of the posterior 
thigh muscles. With calf pain, the site of occlusion or 
stenosis may be in the femoropopliteal area. 

Two sites of injection are used to demonstrate the 
arterial tree of the lower extremities, namely, at the 
aortic level and at the common femoral level. The 
aortic injection may be high—just below the diaphragm 
—to visualize the renal and adrenal circulation, or low 
when interest is centered on the area of the aortic bi- 
furcation and the two iliacs. 

Clinical findings and arteriography can be combined 
to lead to preventive surgery before the more serious 
effects of stenosis are established. 

Four roentgenograms; 1 graph. 

SAUL ScHEFF, M.D. 
Boston, Mass. 


Femoral Arteriography in Diagnosis of Segmental 


Arteriosclerosis Obliterans. Charles M. Greenwald, _ 


Fay A. LeFevre, Joseph C. Root, and Alfred W. Hum- 
phries. J.A.M.A. 158: 1498-1501, Aug. 27, 1955. 
The authors describe a simple but adequate and safe 
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method of contrast visualization of the femoral artery 
A 14-gauge needle is inserted into the artery just below 
the femoral triangle, the obturator is removed, and a 
plastic catheter is introduced through the needle, which 
is then withdrawn. 

Initially Diodrast was used as the contrast medium, 
but this has been replaced by Urokon. To allow for 
filling of the collaterals, the operator slowly injects 15 
c.c, during a ten-second period. The remaining 15 c¢ 
is given as rapidly as possible and the arteriogram js 
usually obtained simultaneously with completion of the 
injection. The only special piece of apparatus re- 
quired is a 14 X 36-inch cassette with maximum speed 
screens. The patient is lightly anesthetized with 
Pentothal. 

The most important function of femoral arteriog- 
raphy in arteriosclerosis obliterans is to substantiate the 
presence of segmental occlusion so that it may be cor- 
rected. There are three demonstrable stages of 
arteriosclerosis obliterans. In the first there are only 
filling defects marring the smooth lining of the intima 
The second stage corresponds to complete occlusion of a 
segment of the femoral artery coupled with a rich 
anastomosis resulting in good filling of the artery distal 
to the occluded segment. The final stage is also oc- 
clusive but the anastomoses are poor and there is no 
filling of the distal arterial segment. The result is the 
ischemic leg. The importance of the site and extent of 
the vascular involvement to the surgeon is apparent 

Three arteriograms; 1 drawing; 2 tables. 

Sau Scuerr, M.D 
Boston, Mass 


Ascending Phlebography in Venous Insufficiency. 
Torgny Greitz. Acta radiol. 44: 145-162, August 1955. 

Ascending phlebography was used in a study of the 
deep veins of the lower extremities and pelvis in 251 
patients, 280 examinations being performed. Indi- 
cations generally were early thrombosis, inexplicable 
edema, or a history suggesting superficial thrombo- 
phlebitis. Fundamental pathologic changes demon- 
strated by the technic were dilatation, varicosities 
(dilatation with tortuosity), and post-thrombotic 
changes in the form of uneven contours, irregular lumina, 
and erratic coursing. These abnormalities were ob- 
served in muscular veins, communicating veins, and 
superficial veins, as well as in the deep veins. Veno- 
spasm was never seen in the deep veins but was oc- 
casionally observed to occur in the superficial veins 

In 98 extremities the deep veins were normal, and 15 
of these gave completely normal phlebograms. In all 
other cases in this group superficial varicosities were 
present. In 56 cases pathological changes were demon- 
strated in the communicating veins, and 29 were found 
to have varicosities of the muscular veins, 26 in the 
calf and 3 in the thigh 

One hundred and eighty extremities showed changes 
in the deep veins. Varices were present in 13, extensive 
tortuosity in 18, dilatation alone in 25, and post- 
thrombotic changes in 124. Dilatation of the com- 
municating and muscular veins was found to be more 
common among this group, but there was otherwise no 
roentgenologic difference between these patients and 
those with normal deep veins. 

In the large group (124) with post-thrombotic 
changes, recanalization was found in 115 cases, or 93 
per cent, which corresponds substantially with the 
figures of other investigators. In the majority of these 
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patients 75), the changes were seen in both the upper 
and lower part of the extremity. In 31 cases the 
changes were confined to the lower portion of the ex- 
tremity, and in 9 the changes were found only in the 
upper part Collateralization through deep channels, 
ie, the profunda femoris, was found in 22 of 71 
extremities with post-thrombotic changes in and at the 
site of the femoral vein. 

There were 2 cases of acute thrombosis in the series, 
showing identical findings, namely, occlusion and super- 
ficial collateral channels. 

Thirty-eight roentgenograms. 

R. B. Connor, M.D. 
University of Texas, Dallas 


THE DIGESTIVE SYSTEM 


Traumatic Rupture of the Esophagus ( With a Report 

of 13 Cases). John W. Overstreet and Alton Ochsner. 
J. Thoracic Surg. 30: 164-180, August 1955. 
” Because traumatic rupture of the esophagus is cata- 
strophic for the patient, early diagnosis and treatment 
are necessary. Endoscopy is a frequent etiological fac- 
tor. Penetrating missile injury and ingestion of foreign 
bodies are other causes. The most common sites of 
rupture are the cervical esophagus and immediately 
above the esophageal hiatus, these areas being ana- 
tomically fixed and narrowed 

Diagnosis is based upon the history and such clinical 
signs as respiratory distress, shock, dysphagia, and 
interstitial emphysema. In cervical esophagus perfora- 
tion there are also local tenderness, rigidity of the neck, 
salivation, and dysphonia. 

If the thoracic esophagus is ruptured, chest films will 
reveal mediastinal emphysema, with or without a 
demonstrable fluid leve), and pleural involvement in the 
form of hydrothorax or pneumothorax. Cervical rup- 
tures may or may not show these findings, depending 
on the duration of the rupture and upon whether or not 
the mediastinal pleura has been penetrated. Lateral 
cervical films will demonstrate emphysema, especially 
retro-esophageally, and fluoroscopic studies with 
Lipiodol will show extravasation into the periesophageal 
tissues 

The treatment for esophageal rupture is rapid re- 
suscitation, definitive surgical repair following debride- 
ment and lavage of the fascial spaces, and supportive 
therapy in the form of pulmonary expansion, tracheo- 
bronchial drainage, tracheotomy if necessary, adminis- 
tration of whole blood, and massive combined anti- 
biotic thera; 

The authors present 13 cases of traumatic esophageal 
perforation. In 10 of the cases primary repair was 
followed by excellent results except for small, tempo- 
rary fistulas in 3 cases. 

Six roentgenograms A. R. Bennett, M.D. 
Mt. Sinai Hospital, Cleveland 


A Radiokymographic Study of the Esophagus in Sub- 
jects Following Laryngectomy. G. Di Simone. Ann. 
radiol. diag. 28: 372-382, 1955. (In Italian) 

With the aid of roentgenkymography, the author 
studied variations from the normal in the esophagus in 
10 patients who had previously been subjected to 
laryngectomy. From the kymographic film, tracings 
were made from each small section by taking the points 
off the film at measured distances from the fissures, 
obtaining thus six curves, one for each second of a 





six-second exposure. The patients were given thick 
barium. 

Motor disturbances in the transport of the barium 
meal were seen in all 10 patients, their severity being 
in direct relationship to the extent of the surgical resec- 
tion. The predominant change was hypotonicity with 
slowed passage of the barium meal. In the most severe 
disturbances almost complete uniformity of appearance 
of the esophagus throughout the duration of the expo- 
sure was observed, with pronounced widening. These 
disturbances are attributed to nervous changes resulting 
from the resection. In milder cases some peristalsis was 


seen. 
Five roentgenkymograms with corresponding trac- 
ings. ALEXANDER R. Marcu tis, M.D. 


University of Minnesota 


Metastatic Melanoma of the Stomach. Roberto 
Calderon, Jorge Ceballos, and John P. McGraw. Am. 
J. Roentgenol. 74: 242-245, August 1955. 

Two cases of metastatic melanoma of the stomach 
are reported and the literature is reviewed. The first 
patient was a 44-year-old white male with a primary 
malignant melanoma on the left wrist and a six-year 
span between diagnosis of the primary lesion and the 
occurrence of known visceral metastases. The second 
patient, a 60-year-old white male, was first seen with 
multiple tumor nodules throughout the body. Roent- 
gen examination of the stomach in both cases showed 
similar polypoid filling defects, evidently arising in the 
submucosa. Diagnosis of metastatic melanoma was 
made in each instance and in one was proved at autopsy. 

Although cases of melanoma primary in the gastro- 
intestinal tract have been reported, the authors ques- 
tion their authenticity. They are in agreement with 
Herbut and Manges (Arch. Path. 39: 22, 1945. Abst. 
in Radiology 45: 415, 1945) that melanoma always 
originates in the eye or skin. 

Three roentgenograms; 1 photomicrograph 

JAMEs W. BarBer, M.D 
Cheyenne, Wyo. 


Roentgen Manifestations of Lymphosarcoma of the 
Stomach and Small Bowel. Paul H. Deeb and Walter 
L. Stilson. Arch. Surg. 71: 288-298, August 1955. 

The incidence of lymphosarcoma of the proximal 
gastrointestinal tract is difficult to determine, but over 
600 cases arising in the stomach alone have probably 
been reported. In the small bowel the incidence seems 
to parallel the amount of lymphatic tissue present, the 
ileum being the commonest site of involvement 

Roentgen manifestations are not diagnostic, although 
unusual flexibility of the stomach with diffuse involve- 
ment is suggestive. In the small intestine, findings may 
mimic regional enteritis, deficiency pattern, and motor 
dysfunction. Diagnosis is important, because fairly 
long control is often possible with irradiation. The 
prognosis of gastric lymphosarcoma is considerably 
more favorable than of gastric carcinoma. 

Five cases of lymphosarcoma involving the stomach 
are reported, and 4 of small bowel lymphosarcoma 
Excellent response to radiation is reported in 4 of the 
former group and 2 of the latter. Two of the patients 
with small bowel lesions complicated by mesenteric 
involvement were living at the time of the report, more 
than seven years after diagnosis and radiation therapy. 
One of the patients with gastric lymphosarcoma was 
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alive after nine and one-half years and another after 


seven and one-half years. 
Sixteen roentgenograms. DaLeE Unpem, M.D 


University of Louisville 


Congenital Mucosal Cyst of the Stomach. M. Dar- 
Ann. radiol. diag. 28: 452-458, 


dari and B. Zaccarelli 
1955. (In Italian) 


Congenital mucosal cysts of the stomach are of rare 
In the authors’ patient, four years of age, 
intermittent abdominal pain led to an initial clinical 


occurrence 
diagnosis of intestinal intussusception. An inconstant 
mass was felt above the umbilicus 


antral region, with a normal mucosal pattern 
interpreted as representing a benign intramural 
neoplasm with predominant exogastric development, 
but an extrinsic mass adherent to the stomach could not 
be excluded. Surgery revealed a cystic mass, about the 
size of an egg, situated in the submucosa but not com- 
municating with the gastric lumen. The histologic re 
port was “‘mucosal cyst of the stomach wall, with com- 
pletely differentiated epithelium.” This lesion is put 
into the group of dysontogenetic heterotopy, with com- 
pletely differentiated epithelium, according to the 
classification of Lauch 
Two roentgenograms; 1 drawing 
CHRISTIAN V. Crmmino, M.D 
Fredericksburg, Va 


Duodenal Stasis: Possibilities and Limits of X-Ray 
Investigation. Clerio di Carlo. Ann. radiol. diag. 28: 
459-473, 1955. (In Italian 

This paper is concerned only with duodenal stasis 
due to extrinsic mechanical and functional causes 
Among the mechanical congenital factors that can 
cause stenosis are: the superior mesenteric artery 
syndrome, annular pancreas, congenital bands, anom 
alies of the ligament of Treitz, and right nephrocolic 
ptosis causing dilatation of the inferior knee of the 
duodenum by traction on the mesocolon. Among 
acquired extrinsic factors may be mentioned hyper- 
plastic lymph nodes, perichlolecystitis, tumors of the 
pancreas, kidney, liver, or gallbladder 

Certain types of stasis apparently arise not from or- 
ganic conditions, but probably from neurogenic dis- 
turbances. It has been suggested that duodenal hyper- 
tonia and hypotonia may be associated with analogous 
disturbances of the biliary tree. Sympathetic hyper- 
tonia might cause weakening or disappearance of peri- 
stalsis. There is also the possibility of spastic contrac- 
tures from vagal hypertonia. In this group of cases, 
without apparent organic cause, are to be mentioned 
the megaduodenum due to morphine, acute atony after 
narcosis, endocrinopathies, hypovitaminosis B,, dis 
turbances in innervation from mesenteritis in the region 
of the mesocolon, bulbar ulcers, appendicitis, chole- 
cystitis, hyperplastic lymphadenitis at the root of the 
mesentery, etc 

During the x-ray examination, it is important to give 
special attention to the distal end of the dilated duode 
nal segment. Prominent transverse rugae in this area 
may suggest arterial compression; a tail-like constric 


tion may indicate either a mechanically constricting - 


process or functional spasm. Improvement with 
changes in position of the patient are not constant in 
the superior mesenteric artery syndrome; they can be 
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Radiologic exami- 
nation disclosed a large, sharply outlined oval filling 
defect on the greater curvature of the stomach in the 
This was 








found in some of the atonic dilatations and even jp 
association with intrinsic duodenal lesions 

Only those cases of congenital mechanical stenosis 
with symptoms at birth can be considered purely me. 
chanical; cases becoming evident later in life must be 
considered to have a functional component as well 
Indeed, in some patients, the neurovegetative factor js 
more important than the underlying congenital one 

Functional spastic obstructions may be difficult to 
separate from the mechanical. Antispasmodics may 
help in this differentiation. In the purely atonic forms 
one is able, under fluoroscopic guidance, to force the 
barium manually into distal segments. Drugs that 
stimulate peristalsis may assist in the diagnosis of this 
group 

Five cases are briefly presented. Three are considered 
to be due to superior mesenteric artery compression but, 
since the patients improved without operation, a large 
functional element is inferred. The fourth patient had 
a segmental spasm of the third portion of the duodenum, 
probably in relation to a toxic-infective process that 
also caused subicterus. The fifth case was one of duode 
nal atony, cause unknown 

Fifteen roentgenograms 

CHRISTIAN V. CrmMIno, M.D 
Fredericksburg, Va 


Primary Carcinoma of the Duodenum: Report of 15 
Cases. Robert L. Brenner and Charles H. Brown 
Gastroenterology 29: 189-198, August 1955 

There have been reported in the literature 459 ac 
ceptable cases of primary carcinoma of the duodenum 
To these the authors add 15, correlating the clinical, 
roentgen, and operative findings, and comparing the 
results of simple and radical surgical procedures 

The major symptom complexes are tabulated accord- 
ing to the location of the lesion within the duodenum 
They are obstruction, ulcer-like symptoms, hemorrhage, 
biliary obstruction, and weight loss. The important 
roentgen findings are: annular infiltrating or ulcerative 
defects; effacement and thickening of the mucosa; 
irregular polypoid filling defects that narrow the lumen 
dilatation of the duodenum above a constricted area, 
and dilatation of the stomach with gastric retention; 
rigidity of the duodenal wall 

Fourteen of the patients in this series were examined 
roentgenologically. Eight showed obstruction, and in 
6 there was dilatation of the proximal duodenum. Nar- 
rowing was present at the level of the obstruction. Four 
patients showed irregularity of the duodenum, and in 2 
there were changes in the mucosa. In only 2 cases were 
filling defects demonstrable. In 2 instances dilatation 
of the stomach with gastric retention was associated 
with the duodenal dilatation. 

Fourteen patients underwent surgery, with no opera- 
tive deaths. In 6 of these simple by-passing procedures 
were done for palliation only. Seven had an extensive 
block resection and 1 a resection of the third portion of 
the duodenum with primary anastomosis for a well 
localized lesion. Three patients were alive and ap- 
parently well at the time of the report but the survival 
time had not exceeded twenty months. Two patients 
were untraced; 9 were dead. The longest survival 
after palliative surgery was twenty-four months and 
the longest after radical surgery thirty months 

Six roentgenograms; 2 tables. 

Ricuarp A. E_mer, M.D 
Atlanta, Ga 
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An Unusual Case of Duodenal Deformity in Addison’s 
Disease. Harold M. Messenger and Lee Monroe. 
Gastroenterology 29: 313-317, August 1955. 

Attention is called to the anatomical relationship be- 
tween the right adrenal gland and duodenum, and a case 
is reported in which an extrinsic compression defect of 
the second portion of the duodenum was demonstrated 
in a patient with clinical evidence of Addison's disease 
secondary to tuberculosis. The disease was controlled 
by cortical extract and desoxycorticosterone acetate, 
but an addisonian crisis occurred some three and a half 
years later and repeat studies of the upper gastrointesti- 
nal tract again showed the defect, although it seemed to 
be smaller. One year after this, it was no longer present 
and punctate calcifications were demonstrable in both 
adrenals 

The knowledge that the right adrenal gland can 
occasionally produce pressure defects of the duodenum 
in Addison's disease may facilitate localization of a 
suspected adrenal tumor. 

Six roentgenograms; 1 diagram. 

RIcHARD A. E_mer, M.D. 
Altanta, Ga. 


Intrathoracic Alimentary Duplications Communicat- 
ing with Small Intestine. Harold J. Leider, John J. 
Snodgrass, and Abdallah S. Mishrick. Arch. Surg. 71: 
230-233, August 1955 

A one-year-old boy was hospitalized because of a 
right-sided pneumonia. A chest film showed an ab- 
normal shadow, with multiple fluid levels, in the right 
hemithorax. A gastrointestinal examination revealed 
a communication between the small intestine and the 
intrathoracic mass. Hemivertebrae were present in the 
lower cervical and upper thoracic spine. 

At operation by a combined abdominothoracic ap- 
proach the mediastinal mass was found to be a duplica- 
tion of the small bowel communicating with the first 
jejunal loop. The blood supply of the intrathoracic 
portion of the duplication arose from the aorta. Exci- 
sion of the mass with repair of the defect was done, and 
one year later the patient was well . 

A small bowel enema is recommended as the best 
method of visualizing the communication (see also 
Snodgrass: Am. J. Roentgenol. 69:42,1953. Abst. in 
Radiology 61: 845, 1953) 

Three roentgenograms; 1 photograph 

LAWRENCE A. Davis, M.D 
University of Louisville 


Megacolon in Psychotic Patients. A Clinical Entity. 
0. F. Ehrentheil and E. P. Wells. Gastroenterology 29: 
285-294, August 1955. 

The authors point out thar chronic constipation is of 
frequent occurrence in psychotic patients and that the 
incidence of megacolon is greater in this group than in 
general medical practice. They report a series of 15 
psychiatric cases in which the colon was tremendously 
dilated, atonic, and redundant. In most patients three 
to four quarts of barium were required to fill the colon, 
and in some instances even more. In some cases 
the entire colon, and in others only part of it, was 
dilated, but the rectum and sigmoid were always in- 
volved. There was no spastic narrowing of the bowel 
atany level. According to the authors, these two points 
are in contradistinction to the findings in true Hirsch 
sprung’s disease. 
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The clinical picture, pathogenesis, and management 
of the condition are outlined. 
Two roentgenograms; 1 table. 
RIcHARD A. ELmer, M.D 
Atlanta, Ga 


Extraluminal Localized Gas Vesicles. An Aid in the 
Diagnosis of Abdominal Abscesses from the Plain 
Roentgenograms. W. Wayne Sands. Am. J. Roent- 
genol. 74: 195-203, August 1955. 

Extraluminal clusters of gas bubbles seen on the plain 
abdominal roentgenogram may indicate gas within an 
abscess and may identify and localize the lesion. This 
gas formation may be endogenous (leaking from a hol- 
low viscus), exogenous (entering the body from a sinus 
tract, incision, or penetrating trauma), or bacteriogenic 
When trapped in a localizing abscess, the gas forms clus- 
ters of bubbles which may be single or multiple, spheri- 
cal or oval, small or large. Serial studies may show 
coalescence and increasing size. These gas bubbles, 
unlike intraluminal gas, have a smooth globular shape, 
lack intestinal markings, may contain fluid levels, and 
remain constant in position. They may be seen dis- 
tinctly separated from gas-filled intestinal loops or 
removed from the usual anatomic site of the intestine 
Contrast barium studies and oblique or stereoscopic 
views may be necessary to confirm the extraluminal 
position. 

These gas vesicles may be the only roentgenologic 
Correct interpretation may 
influence the method of treatment and the site of inci- 
sion 

Ten cases of gas-containing abdominal 
were seen by the author at a Veterans Hospital. Of 
these, + were appendiceal; 2 perirenal; 1 perichole 
cystic; and 1 subdiaphragmatic. One was diagnosed 
only as “intra-abdominal.” 

Thirteen roentgenograms; 2 tables 

Mor TIMER R. CaMmieEL, M.D 
Brooklyn, N. Y 


evidence of an abscess 


abscesses 


Roentgen Examination of the Abdomen in Acute 
Pancreatitis. William F. Barry, Jr. Am. J. Roent 
genol. 74: 220-225, August 1955. 

The abdominal roentgenograms of 19 cases of acute 
pancreatitis, diagnosed clinically at the Veterans 
Administration Hospital, Richmond, Va., were re 
viewed. The author believes that certain patterns of 
segmental gas distribution in the intestine are suggestive 
of this condition 

In 12 of the 19 cases the ascending and transverse 
colon were distended and showed fluid levels. In 9 
cases the stomach and duodenal are were slightly dis- 
tended and frequently displayed air-fluid levels. In 
10 cases, dilated loops of small bowel were seen in the 
mid-epigastrium left upper quadrant. A combina 
tion of any of these patterns, and particularly a dilated 
duodenal loop, is highly suggestive of pancreatitis 
Examination in the left lateral decubitus position, with 
a horizontal beam, may reveal distentions not other 
wise seen. One of the patients had a left pleural effu 
sion, which has been reported elsewhere in association 
with pancreatitis 

Although the findings are not specific, the author 
believes them to have been strongly suggestive of the 
diagnosis in 12 of the 19 cases. The greatest number 
of positive findings were noted twelve to forty-eight 
hours after the onset of pain. Similar findings were 








912 






seen in a case of suppurative appendicitis and in a case 
of stab wound of the chest with diaphragmatic ileus. 
Ten roentgenograms. 
MortTIMER R. CAMIEL, M.D. 
Brooklyn, N. Y. 


Attempted Visualization of the Pancreatic Ducts by 
Ampullary Reflux. H. Greenfield, L. H. Siegel, and 
N. De Francis. Gastroenterology 29: 280-284, August 
1955 

By means of a specially constructed tube, the authors 
attempted to visualize the pancreas by reflux filling of 
the ducts in 2 patients. The tube was designed with 
two balloons, 6 cm. apart, each balloon inflatable by a 
separate channel. After the tube was positioned within 
the duodenum, the balloons were distended with air, 
the contents of the isolated segment were aspirated, and 
Diodrast was injected following introduction of various 
substances to promote dilatation of the sphincter of 
Oddi so that an open channel might be provided for 
reflux of the medium. In none of the attempts was any 
visualization of the pancreatic or biliary ducts obtained, 
despite the fact that in each instance there was visual 
evidence of adequate occlusion, both proximally and 
distally, of the descending duodenum and adequate dis- 
tention, under pressure, of this portion of the duodenum 
by the contrast substance. 

Two roentgenograms; 1 photograph 

RICHARD A. E_mer, M.D. 
Atlanta, Ga 


Effect of Distention of Gallbladder with Air and Its 
Relationship to Acute Pneumocholecystitis. Carl J. 
Heifetz and Elliot I. Wyloge. Ann. Surg. 142: 283-288, 
August 1955. 

Acute pneumocholecystitis is a type of cholecystitis 
complicated by the presence of gas-forming organisms 
in the gallbladder. As in the usual acute cholecystitis, 
the initial etiologic factor is obstruction of the cystic 
duct, almost always by a calculus. The purpose of the 
present study was to demonstrate the pathological 
anatomy which results when gas under increasing pres- 
sure is trapped in the limitedly expansile gallbladder. 

The liquid contents were drained from 11 intact gall- 
bladders, 6 of which had been removed at surgery and 
5 at autopsy. Three of these were normal, the re- 
mainder showing chronic cholecystitis and lithiasis 
Air was introduced through a No. 15 cannula in the 
cystic duct, and a record was made of the pressures at 
which leakage of air occurred into the tissues and when 
rupture ensued. Roentgenograms were obtained at in- 
tervals. In most cases the entire perimuscular layer 
was elevated before the occurrence of rupture, and full 
thickness perforation did not occur. 

The authors conclude: 

“1. The mechanical conditions of acute pneumo- 
cholecystitis can be simulated when the gallbladder is 
distended with air under controlled pressure. 

“2 When a normal or diseased gallbladder is in- 
flated, leakage of air first occurs into the perimuscular 
layer near the cystic duct. From there the air spreads 
perimuscularly until it ruptures to the outside 

“3. Radiographs of the gallbladder taken during 
inflation show findings strikingly similar to those of 
acute pneumocholecystitis. ~ 

“4. Inflation studies of removed gallbladders do not 
support the contention that a halo of gas translucency 
around the gallbladder shadow in some cases of acute 
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pneumocholecystitis results from distention by gas of 
numerous large closely packed Rokitansky-Aschog 
sinuses 
Four roentgenograms; 5 photomicrographs; | table 
JouHN F. WEIGEN, M.D, 
Palo Alto, Calif. 


Visualization of a Gangrenous Gall Bladder with 
Iopanoic Acid (Telepaque). Jerome L. Pollock ang 
Martin B. Goodwin. Arch. Surg. 71: 304-306, August 
1955. 

The authors report a case in which right upper quad. 
rant pain persisted for seven days following a fatty meal 
taken in the course of an oral cholecystographic exami- 
nation. Findings on radiography four days and six and 
one-half days after the ingestion of Telepaque showed 
the same concentration of the medium within the gall- 
bladder. On the later film, however, the fundus was no 
longer clearly outlined. This was interpreted as indi- 
cating escape of the medium into the gallbladder wall, 
suggesting gangrenous cholecystitis, a diagnosis which 
was proved by cholecystectomy and pathologic exami- 
nation 

It is concluded that persistent right upper quadrant 
pain following a normal cholecystogram indicates the 
advisability of additional films. No explanation could 
be made for retention of the medium within the gall- 
bladder. 

Three roentgenograms; 2 photomicrographs 

Tuomas F. PapcGett, M.D 
University of Louisville 


Intravenous Cholangiography. H. Stephen Weens, 
Jason L. Meadors, and William A. Reid. J.M.A 
Georgia 44: 391-394, August 1955 

The authors report their experience with 100 intra- 
venous cholangiographic studies with Cholografin. In 
most of the cases 40 c.c. of the 20 per cent solution was 
administered slowly in five to ten minutes. The reac- 
tions to the contrast medium are described as being simi- 
lar in number and degree to reactions encountered in 
intravenous urography. 

Studies on 40 normal individuals revealed that the 
caliber of the bile duct system varies with age. In most 
young individuals the common bile duct measures not 
more than 2 to 3 mm. in diameter. In older subjects 
measurements up to 6 or 7 mm. have been frequently 
encountered 

Examinations immediately before and after intrave- 
nous cholangiography showed that the procedure had 
no effect on liver function and it appears likely that 
administration of the contrast medium in the dosage 
currently recommended is without danger. In patients 
with marked impairment of hepatic function, most of 
the contrast medium will be excreted by the kidneys, 
resulting in a pyelographic effect. Like others, the 
authors have found that early visualization of the renal 
system may occur in patients with normal liver fune- 
tion. 

Nine patients with acute cholecystitis were examined 
by intravenous cholangiography during the acute phase 
of their disease. In none of these patients was it pos- 
sible to obtain filling of the gallbladder, but in 6 patients 
the common duct was seen. The lack of gallbladder 
opacification may serve to corroborate the clinical diag- 
nosis of acute cholecystitis. In only 1 of 10 patients 
with clinical jaundice could the gallbladder and biliary 
duct be observed. In this series adequate duct opacifi- 
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cation was observed in the presence of 16 per cent 
bromsulphalein retention. 

The authors found intravenous cholangiography par- 
ticularly useful for evaluating the post-cholecystectomy 
patient, particularly in regard to the presence of calculi 
in the bile duct system. 

Three roentgenograms. 

Joun P. Fotropoutos, M.D. 
Hartford, Conn. 


Visualization of Biliary Ducts by Intravenous Injec- 

tion of New Contrast Medium. Alexander J. Link, Raj 
K. Parida, Julius Heydemann, and Robert M. Kark. 
1.A.M.A. 158: 1491-1494, Aug. 27, 1955. 
” Sodium iodipamide (Cholografin), the disodium salt 
of N,N'-adipyl-bis (3 amino-2,4,5-triiodobenzoic acid), 
was used to study the biliary duct system in 21 patients. 
Adequate roentgenologic visualization of the large bile 
ducts was obtained in 15 of the series after intravenous 
injection of the contrast medium. The 6 patients in 
whom the ducts were not visualized had either severe 
hepatic dysfunction or air in the ducts due to previous 
surgery. No serious reactions occurred following slow 
injection of the compound. 

Serial tests of liver function were carried out, includ- 
ing one-minute and total bilirubin, serum cholinesterase 
levels, measurement of gamma globulin, and a number 
of flocculation tests. These were unaffected by inijec- 
tion of Cholografin, confirming the low toxicity of the 
medium 

Four roentgenograms. 


Criticism of ‘‘Comparative’’ Investigations with 
New Biliary Contrast Media. Walter Frommhold. 
Réntgen Blatter 8 : 225-230, August 1955. (In German) 

The Radiologic Visualization of the Gallbladder with 
Telepaque. Lothar Lange. Ibid. 8: 231-234, August 
1955. (In German) 

It is fashionable to evaluate, statistically or otherwise, 
the efficacy of various cholegraphic contrast media. 
Unfortunately, because of discrepancies in the approach 
employed, it is often hazardous to collate even the re- 
sults obtained by several authors using the same sub- 
stance. The first of the two papers listed above is a 
general criticism of so-called comparative studies, 
while the second has special reference to a report by 
Hart! (Réntgen Blatter 8: 43, 1955) comparing Tele- 
paque and Biligrafin. In the course of the two papers 
the following points are made: 

1. As the procedure is actually a function test, the 
percentage of ‘‘positive’’ cholecystograms varies with 
the incidence of liver and biliary disease among the 
group of patients under investigation. This might per- 
haps be brought out if the rate of elimination were 
determined by progress films. 

2. With intravenous procedures (Biligrafin), the 
bile ducts are visualized one to two hours and the gall- 
bladder two to three hours after the injection. With 
oral administration, gallbladder visualization requires 
twelve to fifteen hours. Obviously, roentgenograms ex- 
posed at other intervals are not comparable. 

3. Equivalent dosage will avoid the correlation of 
results of single doses of one substance with those of 
double doses of another. 

4. The series should be of a certain magnitude. 
This would prevent the drawing of presumptuous con- 
clusions based upon 31 personal cases as compared with 
another group of 1,000 cases. 
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5. The “‘density’’ of the gallbladder shadow varies 
considerably with the technic employed. Low kilo- 
voltage and increased exposure time are said to give 
best visualization. Up to a certain point, contrast im- 
proves with ‘‘darkness’’ of the negative. 

6. The term “allergic to iodine’’ must include the 
specific compound. Some patients who go into severe 
collapse when receiving a given pyelographic medium 
have shown no reaction after intravenous injection of 
potassium iodide 

7. The hazards of intravenous cholangiography are 
often mentioned, yet after an estimated 500,000 ex- 
aminations, thus far performed in the entire world, not 
a single fatality attributable solely to the procedure 
(Biligrafin) has been reported. 

8. Commercial competition between pharmaceutical 
manufacturers should never be reflected in scientific 
publications E. R. N. Gries, M.D. 

Cook County Hospital, Chicago 


Retention of the Opaque Medium During Chole- 
cystography. J. George Teplick and Bernard P. Adel- 
man. Am. J. Roentgenol. 74: 256-261, August 1955 

Since oral cholecystography presupposes the inges- 
tion of the contrast medium some ten to fourteen hours 
prior to examination, retention of the opaque material 
proximal to the duodenum is significant. The authors 
report 5 cases of such retention observed during routine 
cholecystography. In all 5, the material was noted in 
the antrum and in one of these it was also observed in 
the esophagus. In none was there any evidence of 
cholecystopathy although one gallbladder showed rather 
poor concentration of the medium. A gastrointestinal 
study, which followed, failed to disclose undue gastric 
retention of the relatively inert barium. Four of the 
patients were found to have pyloroduodenal ulceration; 
in the fifth there was achalasia of the esophagus. 

Two patients not included in the above group showed 
retention of the cholecystographic medium in the 
stomach without subsequent demonstration of upper 
gastrointestinal disease. In one of these patients, the 
pre-examination instructions were ignored; in the other, 
antral spasm is postulated. 

The authors suggest that the radiologist look for re- 
tained medium in the stomach and bulb during chole- 
cystography and not assume @ priori that all extra- 
biliary opaque material is in the distal gastrointestinal 
tract. Gastric residue is usually due to the presence of 
upper gastrointestinal disease. 

Ten roentgenograms. SauL Scuerr, M.D. 

Boston, Mass. 
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Intradiaphragmatic Cysts. Howard J. Kesseler and 
Herbert C. Maier. J. Thoracic Surg. 30: 159-163, 
August 1955. 

To 7 cases of intradiaphragmatic cyst which they 
were able to find in the recent surgical literature, the 
authors add 1. Of these 8 cysts, 3 were mesothelial 
cysts, 2 (including the authors’) bronchogenic, and 3 
were of uncertain origin. The mesothelial and broncho- 
genic cysts are forms of embryonic sequestration. 

Radiographically the lesion is demonstrable as a 
mass in the region of the diaphragm. Occasionally it 
may be overlooked because of the superimposed cardiac 
silhouette or because the shadow does not project far 
enough above that of the diaphragm. Lateral recum- 
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bent views, barium studies, laminagraphy, retroperi- 


toneal air insufflation, and 

aids to diagnosis. 
Two roentgenograms. A. R. BENNETT, M.D. 
Mt. Sinai Hospital, Cleveland 
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THE MUSCULOSKELETAL SYSTEM 


Plasma Cell Myeloma. A Clinical, Pathologic and 
Roentgenologic Review of 90 Cases. Charles P. Car- 
son, Lauren V. Ackerman, and James D. Maltby. Am 
J. Clin. Path. 25: 849-888, August 1955. 

Plasma-cell myeloma is defined as a malignant dis- 
ease originating in the bone marrow and progressing to 
a fatal termination. Although many examples of 
“‘benign’’ solitary plasma-cell tumors have been re- 
ported, the authors feel it unwise to regard any of them 
as non-malignant; their course is often one which for 
many years is slow and insidious. The same caution 
must also be exercised when dealing with the extra- 
medullary plasma-cell tumors, most of which arise in 
the region of the upper respiratory tract; these are 
quite unpredictable in their course and may remain 
stationary for years before they develop into diffuse 
myeloma or expand rapidly as an invasive tumor, de- 
stroying bone and other tissues 

The authors’ study is based on 90 cases from the 
Barnard Free Skin and Cancer Hospital, St. Louis, and 
the Ellis Fischel State Cancer Hospital, Columbia, Mo 
Twelve of these cases were classified as primary extra- 
medullary tumor, 18 as solitary myeloma, and 60 as 
diffuse myeloma 

The predominance of plasma-cell myeloma among 
men has been well established; 60 patients in the pres- 
ent series were males and 30 females. There were only 
6 patients below the age of forty and 3 above the age of 
eighty. The duration of symptoms from the time of 
onset to diagnosis was often difficult to establish; it 
varied from a few days to two years, and in rare in- 
stances was even longer. In three-fourths of the pa 
tients with primary skeletal involvement, symptoms 
had been present less than six months. Bone pain, most 
often in the back, was the most usual complaint and 
occurred in 76 per cent of the cases with bone involve- 
ment. Weakness, weight loss, and fatigability, often 
associated with anemia or bleeding tendencies, were also 
common. The bones most frequently involved were 
those of the vertebral column, ribs, skull, pelvis, and 
femur. Pathologic fractures were found in over half 
of the cases. Associated neurologic abnormalities were 
present in 35 to 40 per cent. In diffuse myeloma, the 
onset of severe neurologic disturbances seems to herald 
an early death 

Because of replacement of bone marrow by tumor, 
anemia is an extremely common finding in multiple 
myeloma. Two-thirds of the patients in the authors’ 
series with multiple bone lesions had red cell counts of 
less than 3,000,000 per cu. mm. 

Hyperglobulinemia is a frequent accompaniment of 
multiple myeloma and was found in 72 per cent of the 
cases in which the examination was made. The ab- 
normal globulin is most often in the gamma fraction 
The test for Bence-Jones protein was positive in 45 per 
cent of the 60 patients with diffuse myeloma at some 
time during the course of the disease 


Metastatic calcification was found in 10 of the 27 
autopsied cases in the present series. 
there were renal calculi 


In 2 of these 
Areas of calcification were 
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noted in the lungs, mucosa of the stomach and small 
bowel, renal tubules, endocardium, myocardium, ang 
urinary bladder. In 2 autopsied cases there was definite 
enlargement of one or more parathyroid glands, 

The most common change of the renal architecture in 
diffuse myeloma is the presence of casts involving a 
large portion of the tubules. Multiple large casts with 
laminated appearance were observed in 12 of the 
autopsied cases. Many of the other cases showed smal] 
casts or an occasional large cast. 

The roentgenographic pattern is, by itself, unreliable 
in establishing a diagnosis of myeloma, since it may 
easily be confused with other conditions producing dis. 
crete osteolytic lesions. Evidence of new bone forma- 
tion or periosteal reaction, however, should suggest that 
the process is other than myeloma. Osteoporosis was a 
common finding in the authors’ series. In the spine this 
was often associated with vertebral collapse even in the 
absence of any roentgen signs of a localized destructive 
lesion. Besides the so-called ‘‘typical’’ pattern, there 
may be large lesions of destructive type, sometimes asso- 
ciated with tumefaction involving surrounding areas, or 
cystic trabeculated lesions. These may be seen in 
apparently solitary bone lesions. 

At the present time treatment of myeloma is directed 
toward producing beneficial, though usually not cura- 
tive, results. Roentgen therapy may control localized 
lesions well and may even eradicate them. One patient 
in the series is living twenty-two years after irradiation 
for a myeloma involving four vertebrae. Of the chemi- 
cal agents now available, the best seems to be urethane, 
either alone or in combination with ACTH or cortisone 
Even this does not give any striking relief in the major- 
ity of patients. Toxic effects may be quite severe. 

Of the 60 patients with multiple bone involvement, 
only 4 were living at the time of the report. Thirty-one 
(52 per cent) died within three months of diagnosis 
Twenty-three of the 60 received little or only supportive 
treatment: 17 of these died within one month of diag- 
nosis; 5 lived for periods of one to eighteen months; 
only 1 survived as long as twenty-one months. The 
majority of patients receiving some type of more defi- 
nite therapy lived from six to twenty-four months, and 
some even longer 

Thirteen roentgenograms; 7 photomicrographs; 2 
tables 


An Uncommon Familial Systemic Disease of the 
Skeleton: Hyperostosis Corticalis Generalisata Fa- 
miliaris. F.S. P. van Buchem, H. N. Hadders, and 
R. Ubbens. Acta radiol. 44: 109-120, August 1955 

This is a report of a peculiar systemic disease of the 
skeleton which did not conform to any classified osseous 
disease, occurring in a twin brother and sister. Progress 
examinations over a number of years were possible, and 
the sister, dying at the age of fifty-two years, was 
studied at necropsy. 

The abnormalities of the bone consisted mainly of 
marked hyperplasia of the corticalis with extensive 
osteophyte formation; the cortical dimensions were 
increased and the marrow cavity reduced. The cortical 
thickening was chiefly localized to the diaphyses of the 
long bones, the metacarpals, metatarsals, and pha- 
langes. The spongy bone showed an ordinary structure 
There were no abnormalities of internal organs. The 
calcium and inorganic phosphate contents of the serum 
were normal, but the alkaline phosphatase was slightly 
increased. The blood picture was otherwise normal. 
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The following conditions are considered in the dif- 
ferential diagnosis: 

(1) Osteopetrosis (marble bone disease of Albers- 
Schonberg), which, however, affects principally the 
vertebrae, pelvis, and metaphyses and epiphyses of the 
long bones; (2) osteomyelosclerosis, which differs from 
the cases reported in the occurrence of extramedullary 
hematopoiesis; (3) hyperostosis generalisata with pachy- 
dermia (Uehlinger), showing sclerosing atrophy of the 
bone marrow, not present in the authors’ cases; (4) 
osteopathica hyperostotica multiplex infantilis (Camurati- 
Engelmann’s disease ). In this last disease, as in the 
-ases reported here, the symmetric osteosclerosis is 
ocalized predominantly to the diaphyses of the long 
bones and the phalanges; however, the vertebrae and 
pelvis are rarely affected and the skull changes are less 
extensive. The bone marrow becomes fibrotic. 

Five roentgenograms; 7 photographs; 6 drawings; 

B. J. PARNELL, M.D 
University of Texas, Dallas 


® tables 


The Vascular Pattern as an Aid to the Diagnosis of 
Bone Tumours. A. C. Begg. J. Bone & Joint Surg. 
37-B: 371-381, August 1955. 

The diagnosis of bone tumor is often difficult even 
with careful clinical, radiological, and pathological ex- 
amination. Thus any further information afforded by 
study of the vascular pattern seems worth while. 

Arteriography is performed under local anesthesia 
with direct arterial puncture. Thirty-five per cent 
Diodone is sufficient for all arteries except the aorta, for 
which a 70 per cent solution is used. A tourniquet 
applied just distal to the lesion is helpful, and in the 
shoulder and pelvic girdles is essential. Occasionally, if 
a hemangioma is suspected, the diagnosis can be deter- 
mined by direct injection into the lesion. 

In the normal arteriogram of a limb, the branches of 
the main artery are seen to decrease progressively in 
caliber, and periosteal vessels and the nutrient artery 
are never visualized. Although stripping of the peri- 
osteum at surgery results in little oozing, it is fallacious 
to think of the blood supply to bone as relatively poor. 
Direct injection of contrast material into bone indicates 
its extreme vascularity, particularly near an epiphysis, 
and emphasizes the extraordinary capacity of the mi- 
nute periosteal vessels. The nutrient artery of a long 
bone appears to play little part in its nourishment, and 
may be regarded as a vestigial structure. 

Asin tumors of the brain and kidney, so in malignant 
bone tumors the blood supply is increased. Periosteal 
vessels are visible, and the feeding arteries and draining 
veins are of increased caliber and tortuous. A third 
feature is increased opacity of the lesion as a result of 
the rapid circulation through the vascular sinuses. 
Negative findings or simple displacement of vessels sug- 
gest a benign lesion 

In some cases the arteriogram provides such sure 
evidence of malignancy that the hazard of dissemina- 
tion by biopsy may be avoided. Six illustrative cases 
are presented. 

Twenty-four roentgenograms; 4 photographs. 

C. M. GREENWALD, M.D. 
Cleveland Clinic 


Contribution to Diabetic Arthropathy. H. Goecke. 
Fortschr. a. d. Geb. d. Réntgenstrahlen 83: 243-247, 
August 1955. (In German) 

While diabetic arthropathy is of rare occurrence, 
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knowledge of its existence is important, since the 
bone and joint changes are practically identical with 
those found in association with tabes dorsalis, syringo- 
myelia, myelodysplasia, and peripheral nerve lesions. 
In contrast to similar arthropathies, the diabetic type 
usually involves the tarsal joints. The history of 
diabetes goes back more than ten years, and its control 
is usually difficult. Frequent complications are albu- 
minuria, diabetic retinitis, and increased protein in the 
cerebrospinal fluid. The author believes that hyper- 
insulinism causes circulatory disturbances which in 
turn lead to aseptic-necrotic transformation of bone. 
The prognosis is bad, as the joint changes tend to be 
progressive and difficult to control. With increased 
life expectancy of insulin-treated diabetics, arthrop- 
athy is apt to be more frequently observed and is 
therefore of practical interest. 

A case is reported in a woman of thirty-two, known 
to have had diabetes mellitus for fourteen years. 
Her daily insulin had to be reduced from 40 to 25 
units because of frequently occurring hypoglycemic 
reactions. There was a six months history of sweiling 
and reddening of the left foot with transient pain and 
skin ulcerations. Roentgenograms revealed progres- 
sive destruction of the bones and joints of the left 
tarsus over a period of a year. There were fragmen- 
tation, soft-tissue thickening, marked talipes valgus 
deformity with sagging of the tarsal arch, a plantar 
spur, calcification of peripheral arteries, and a tend- 
ency to progressive bone sclerosis. The control of the 
diabetes was made even more complicated by an inter- 
vening pregnancy, and finally destructive bone changes 
developed in the right foot, with fragmentation of the 
medial cuneiform and soft-tissue swelling. 

Five roentgenograms. ERNEST Krart, M.D. 
Newington, Conn. 


Contribution to Milkman-Looser Disease. R. Bo- 
gaert and C. Dochez. Fortschr. a. d. Geb. d. Rént- 
genstrahlen 83: 221-224, August 1955. (In German) 

Symmetric spontaneous fractures are known to occur 
in association with progressive osteoporosis or osteo- 
malacia. Three such cases were observed by the au 
thors within a short period of time. 

The first patient was a female, aged 53, who experi- 
enced progressive bone pains over a period of eight 
years following a gallbladder operation. Exami- 
nation showed generalized osteoporosis, rib fractures, 
and transformation zones in both scapulae. The pa- 
tient had four to six bowel movements daily but re- 
sponded well to a low-fat diet and medication with 
vitamin D and calcium. The fractures healed 
promptly. 

The second patient was a woman of 74 who had under- 
gone gastrectomy for ulcer seven years previously. 
Subsequently diarrhea developed, alternating with 
constipation. During the past three years diarrhea 
had predominated and skeletal pains had occurred 
The patient was cachectic, pale, and unable to walk. 
She was found to have glossitis, hypermotility of the 
small intestine, and osteoporosis. Pseudofractures 
were present in both tibiae, the right ulna, ribs and 
pelvis. Treatment was the same as in the first case, 
with folic acid in addition. After a few months the 
patient was able to walk again. 

The third case was that of a female of 69, with 
cholelithiasis, pains in the joints and in the left leg, 
and occasional diarrhea. A generalized osteoporosis 











916 





was present, the ribs were caved-in bilaterally, and 
pseudofractures were noted in the left tibia and fibula 
The therapeutic regime was the same as in the two 
earlier cases 
Common features in all three cases were osteomalacia 
with bone pains and hypochromic anemia developing 
many years after gallbladder disease or gastric resection 
with subsequent steatorrhea. Pseudofractures occurred 
in diaphyses as well as in metaphyses, so that neither 
static factors nor altered vascularization played a pre- 
dominant role. Blood calcium and phosphorus were 
low, which could suggest compensatory hyperparathy- 
roidism. Therapeutically, large doses of calcium and 
vitamin D parenterally and a low-fat diet are indicated 
Seven roentgenograms ERNEST Krart, M.D. 
Newington, Conn 


The Ageing Vertebral Column (Macro- and Histo- 
radiographical Study). The Barclay Prize Essay, 1955. 
Fedor Bohatirchuk. Brit. J. Radiol. 28: 389-404, 
August 1955 

The author attempts to systematize existing knowl- 
edge on the radiological aspects of the aging spinal col- 
umn, discussing those radiological signs which appear 
to be typical of the aging process. Following an ex- 
cellent review of the literature, he reports his own 
radiographic and historadiographic (microradiographic) 
studies, including observations on dogs for com- 
parison with the findings in man. The process of aging 
in the human and animal spine was found to follow 
approximately similar lines, in spite of the fact that 
the canine vertebrae do not support the weight of the 
body 

Seventy-five men and women, of whom 69 were over 
sixty years of age, were chosen for this study. It was 
found that normal aging signs may be present in per- 
sons who do not complain of pain or even discomfort 
Both bone atrophy and bone hyper- 
trophy develop together in the normal aging vertebral 
column. Vertebral atrophy was shown to be distinct 
from senile osteoporosis, which is a disease entity with 


(osteopor: SIS 


typical clinical symptoms 

Bone atrophy in the vertebrae is revealed by two 
signs: a general decrease of x-ray absorption and 
morphological changes Historadiographs of the 
atrophic vertebrae indicated that loss of calcium takes 
place not only va osteoclasts, but also through other 
channels. Consequently the old theory of halisteresis 
has again to be revived 

The first sign of bone hypertrophy is an increase in 
the size of the vertebral body due to enlargement of the 
Lateral radiographs show a small protuber- 
ventral part of the body, just below the 
superior apophysis. This evidently is the sign of 
initial ossification of the anterior longitudinal ligament 
In its further development there is protrusion of the 
ventral and lateral corners of both apophyses outside 
the body of the vertebra, in the form of “‘lipping.”’ 
The author's historadiographic studies showed that in 


apophyses 
ance on the 


case of normal aging bone structure in the area of such 
lipping is closely similar to that of the principal bone 


This leads to the conclusion that the hypertrophic 
process represents a continuation of bone growth 
rather than the development of abnormal bone. It 


thus becomes necessary to revise the conception that 
every case of lipping observed is a sign of hypertrophic 
arthritis, these changes observed in 
normal! old age without clinical signs and symptoms 


since may he 
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Armed with his accumulated information, the author 
attempts to draw a borderline between normal and 
pathological aging in bones. He also describes the 
peculiarities of the normal aging process in different 
parts of the vertebral column. 

Twenty-four roentgenograms; 4 historadiographs; 
2 macroradiographs; 1 graph; 1 table. 

J. R. Gisu, M.D 

Henry Ford Hospital, Detroit 


The Natural History and Prognosis of Infantile 
Idiopathic Scoliosis. J. C. Scott and T. H. Morgan, 
J. Bone & Joint Surg. 37-B: 400-413, August 1955 

In assessing the prognosis of scoliosis, it is becoming 
apparent that other aspects of the natural history are 
equally if not more important than analysis of curve 
patterns. The teaching that the earlier in life the 
curve starts the worse it will become is in some respects 
fallacious, but offers the authors sufficient justification 
for focusing their attention on infantile scoliosis. 

In the series of 28 cases of infantile idiopathic seo. 
liosis reviewed here, only curves present by the age 
of two years were considered. These 28 cases repre- 
sented 12.8 per cent of a total group of 218 patients 
with idiopathic scoliosis seen at Wingfield-Morris 
Orthopedic Hospital, England. Attention is called 
to the lack of reference to this type of infantile scoliosis 
in the American literature, apparently due to its rarity 

There are several features suggesting that infantile 
scoliosis is distinct from scoliosis starting after the age 
of two. (1) There is no sex differentiation, whereas 
in the older group, girls are affected more often than 
boys, in the ratio of 2 to 1. (2) The curve pattern is 
almost exclusively thoracic, while after two years only 
one-third of the cases are thoracic. (3) The apex of the 
curve is to the left in 93 per cent of cases; after two 
vears it is to the right in 85 per cent. 

Graphic analysis reveals that, when the major curve 
starts to increase, the rate of progress is fairly constant 
until growth ceases. An average patient with an initial 
curve of 30° will deteriorate 5° per year, and by the 
age of fourteen a major curve of about 100° can be 
expected. There is, however, considerable variation 
in the age at which the deterioration starts. It may 
take place rapidly and continuously from onset, or the 
curve may remain stationary for several years 

While radiographic analysis offers a convenient 
method of observing the progression of a curve, assess 
ment of the patient requires clinical evaluation. The 
important factors in determining clinical variations are 
(1) the length of the major curve, (2) the degree of 
rotation of the vertebrae at the apex of the curve, (3 
the age at onset of deterioration, and (4) the rate of 
deterioration. Variation in the shape and size of the 
thorax relative to the rest of the body is particularly 
important, for the greatest functional disability arises 
from this thoracic deformity. Vital capacity is reduced 
and cardiovascular function impaired. Pain, an ua 
usual symptom in the developing curve, is relatively 
common later in life due to root compression, pressure 
of ribs on the iliac crest, and secondary degenerative 
arthritis 

Also reviewed are 7 of resolving infantile 
idiopathic scoliosis. Two subtypes can be recognized 
In Type I, the curve is shown to diminish gradual) 
until the spine is normal, In the other, the curve fe 
mains stationary, or even becomes slightly worse, for 
two or three years and then suddenly disappears with® 
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afew months. It is important to differentiate these 
cases from the pre gressive group. The resolving group 
was diagnosed at an earlier age, averaging only five and 
a half months as opposed to fifteen months for the 
progressive series. Also, the major curve was usually 
less than 20°, and rotation of apical vertebrae was 
minimal. The average interval between discovery 
of the scoliosis and straightening of the spine was 
two years and a half. 

Infantile idiopathic scoliosis is to be differentiated 
from scoliosis with congenital abnormalities and from 
scoliosis of known etiology (paralytic, thoracogenic, 
and associated with neurofibromatosis and other neuro- 
logic conditions). Scoliosis of known etiology can 
usually be easily excluded. Diagnosis of congenital 
scoliosis requires x-ray demonstration of the congenital 
defects. This can be confusing only in later life, because 
of secondary structural change. With exclusion of 
congenital scoliosis and cases of known etiology, the 
differential diagnosis remains between progressive and 
resolving infantile idiopathic scoliosis. This may be 
dificult and remain in doubt up to the age of three 
years 

Twenty-seven roentgenograms; 13 photographs; 3 
graphs; 4 tables. C. M. GREENWALD, M.D. 

Cleveland Clinic 

Kyphoscoliosis. J. 1. P. James. J. Bone & Joint 
Surg. 37-B: 414-426, August 1958. 

The true deformity of kyphoscoliosis has received 
little attention. This term has been used loosely to 
describe an effect due to rib rotation without determin- 
ing whether a kyphosis was in fact present 

Thirty-three cases of kyphoscoliosis are reported 
here, falling into three etiological groups. Twenty-one 
were congenitai, with x-ray findings including congen- 
ital wedging, vertebral fusion, hemivertebrae, ab- 
sence of vertebral bodies, spina bifida, and rib anoma- 
lies. The mechanisms leading to this deformity are 
obscure. In several instances it appeared that mul- 
tiple bodies were fused. Absence of the body epiph- 
yses, with deficient anterior growth, may then have 
been responsible for the kyphosis, which showed its 
major development during the period of rapid growth 
in prepuberty years. 

Sixteen of the congenital cases were thoracolumbar 
and 5 cervicothoracic. In the latter location, there 
was remarkably little visible deformity even with a 
%° kyphosis. In 5 cases paraplegia developed 

When kyphoscoliosis has developed, there appears 
to be every likelihood of severe and progressive de- 
formity. Treatment in the first instance has always 
been conservative, but results have been poor. Early 
correction and fusion are advocated by the author in 
the hope of preventing paraplegia, and because cor- 
rection of the old established deformity is difficult or 
impossible. 

Radiologically, kyphoscoliosis should be suspected 
when vertebral bony details are confused. On the 
anteroposterior view, the combined deformities of 
kyphosis, lateral curvature, and rotation produce 
overlap and ill-defined vertebral detail, while the ribs 
and pelvis show normal definition. When the smooth 
curve of scoliosis becomes angular or “squared,” 


and if there is one clear disk space, the diagnosis is 
Suggested 

The author's series included 10 cases of idiopathic 
kyphoscoliosis 


These were all from the infantile 
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scoliosis group, which by definition begins before the 
age of three, with x-ray exclusion of congenital anoma- 
lies. This pattern of scoliosis is found only in the 
thoracic region, usually mid-thoracic Paraplegia 
was not seen. Treatment, as in the congenital group, 
is by distraction and fusion. 

Kyphoscoliosis in neurofibromatosis is a well recog- 
nized entity. Two cases were included in the present 


series. One was high thoracic and the other thoraco- 
lumbar, both with characteristic pigmented skin 
patches. 
Twenty-four roentgenograms; 2 photographs; 2 
tables. C. M. GREENWALD, M.D 
Cleveland Clinic 
Spondylosis: Roentgenologic and Clinical Aspects. 


J. E. W. Brocher. Schweiz. med. Wchnschr. 85: 830- 
832, August 1955. (In German) 

This is a philosophic article about the many possible 
mechanisms by which osteoarthritis may cause com- 
plaints and which, at one time or another, have been 
considered the exclusive cause of lumbago, sciatica, 
and cervicobrachial discomfort. The herniated disk 
theory seems to be on the decline, and hyperemia 
with edema within the neural foramina now on the 
road to public favor 

Spondylolysis, spondylolisthesis, scoliosis, kyphosis, 
and various congenital bone abnormalities are un- 
doubtedly a frequent cause of the demonstrable 
changes of osteoarthritis, but it has become increas- 
ingly obvious that there is no correlation between 
roentgen findings and symptoms. On the contrary, 
only a minority of patients whose radiographs disclose 
osteoarthritis of the spine have any complaints. 
Radiologically demonstrable osteoarthritis is merely a 
disease potential but not a disease except when there is 
evidence of posterior spur projection, a rare occurrence 
almost exclusively confined to the cervical region, 
where the unciform processes favor its occurrence. The 
only roentgen sign of reasonable clinical importance is 
narrowing of the intervertebral disk space, and perhaps 
also narrowing of the diarthrodial space. The other 
roentgen signs (marginal sclerosis, osteophyte forma- 
tion, disk calcifications, and vacuum phenomena in the 
disk space) show no correlation with the patient’s 
Furthermore, the author's own autopsy 
a well preserved intervertebral 


complaints 
studies showed that 
space may harbor severe disk lesions 
The profusion of available theories, most of which 
are mechanistic but some of which are genetic, de 
generative, circulatory, neurogenic or hormonal in 
concept, suggest the need for further research. Our 
present-day confusion is caused by the erroneous as- 
sumption that osteoarthritis is a disease of old age. 
This has closed the eyes of most workers to the fact that 
the cause of the disease may have occurred in the 
second or third decade of life, ¢.¢., twenty to fifty vears 
before the disease has become radiologically manifest 
The author concludes that—with the possible exception 
of Scheuermann's disease—when the roentgen diag 
nosis of osteoarthritis of the spine is made, it is much 
too late to find its cause 
Geruart 5S. Schwarz, M.D 
New York, N. Y 





Multiple Ruptured Lumbar Discs. Ralph B. Clow- 
ard. Ann. Surg. 142: 190-195, August 1955 
A plea is made for a more diligent search for multiple 
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disk lesions by the use of discography (introduction of 
a radiopaque water-soluble medium directly into the 


disk). By this means degenerated disks or a ruptured 
disk without herniation, not diagnosed by myelography, 
can be demonstrated prior to operation and the infor- 
mation thus obtained will obviate the necessity of 
exploration of a second interspace and the danger of 
removing a normal disk merely because it has a “‘boggy 
feel." If a spinal fusion is to be done, its extent can 
be predetermined. 

In a series of 206 patients seen since 1951, in whom 
both myelography and discography were done, 33 (16 
per cent) were found to have multiple ruptured lumbar 
disks. The diagnosis was made by myelography in 
13 cases and by discography in 20. In all of the group 
the pathologic disks were removed and replaced by 
bone grafts, and the vertebral bodies were fused. 
While the morbidity was higher than with single joint 
fusions, due probably to the longer operation and the 
handling of more nerve roots, the end-results would 
seem to justify this type of treatment. Twenty-nine 
patients were relieved of all symptoms six months 
to four years postoperatively. 

Nine roentgenograms Joun F. WeIGeEN, M.D 

Palo Alto, Calif. 


A Contribution to the Recognition of the Vertebra 
Plana of Calvé. F. Viterbo and B. Fonzone. Ann. 
radiol. diag. 28: 325-336, 1955. (in Italian) 

The authors describe a case of vertebra plana with 
demonstration of early changes and eight years follow- 
up. The majority of authors recognize three roentgen 
stages: an initial stage, a static stage, and the stage 
of reconstruction 

The initial stage, which lasts for only a few weeks, is 
often missed by the clinician and radiologist. In the 
few cases in which it has been described it consisted in 
a slight increase of density of the central portion of the 
vertebral body. In the second stage there is compres- 
sion due to necrosis, with great flattening and increase 
in width of the intervertebral spaces. This stage lasts 
from two to twelve months. Reconstruction to a more 
normal and regular appearance requires six to eight 
years or more 

In the case presented, all three stages are demon- 
strated. In addition to the bony changes in the initial 
stage, a fusiform soft-tissue shadow was also observed 
This has sometimes been erroneously interpreted as 
an abscess, but in reality it represents edema of the 
paravertebral ligaments in the area of involvement 
Reconstruction in this instance was very slow; even 
after eight years it was not complete. A central dense 
plate surrounded by newly formed healthy bone per 
sisted 

Fourteen roentgenograms 

ALEXANDER R. Marcuuis, M.D 
University of Minnesota 


Acute Episodes with Calcification Around the Hip 
Joint. G. Blundell Jones. J. Bone & Joint Surg 
37-B: 448-452, August 1955 

Acute shoulder pain of sudden onset, due to rupture of 
a calcific deposit, is a recognized entity With rest 


and sedation the condition clears spontaneously, and 
there is absorption of the calcific material. The 
author reports 7 similar cases occurring in the hip 
To his knowledge this occurrence has not previously 
been recorded in this location 
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Hip calcification is commonly reported in three 
situations: (1) in the tendon of the gluteus medius, 
(2) in the bursa between the tendon of the gluteys 
medius and the greater trochanter, and (3) on the 
undersurface of the gluteus medius, not connected 
with the trochanter. These cases are mainly of the 
chronic type. In 6 of the author's cases, stereoscopic 
views suggested that the calcific material was either 
on the undersurface of the gluteus medius or in the 
capsule of the joint. The physical signs were those 
of acute synovitis of the hip, suggesting that the de. 
posit ruptured into the hip joint, rather than from 
tendon into soft tissue or bursa. The calcific material 
is extremely irritant and provokes a hyperemic reac. 
tion facilitating its absorption. 

It may be that this new type of calcification in the 
joint capsule is particularly liable to give rise to an acute 
episode because of easy rupture into the joint 

Fourteen roentgenograms. 

C. M. GREENWALD, M.D 
Cleveland Clinic 


Deposition of Calcium Salts in the Popliteus Tendon. 
N. T. Holden. J. Bone & Joint Surg. 37-B: 446-447, 
August 1955 

Two cases of deposition of calcium on the outer side 
of the knee are described. The condition is distinctly 
uncommon, calcification on the medial side only having 
been previously reported. In 1 of the author's cases 
the deposit resolved with conservative treatment; in 
the other after an operation, at which the deposit was 
found in the tendon of the popliteus. 

Four roentgenograms C. M. GREENWALD, M.D 

Cleveland Clinic 


Deposit of Calcium Salts at the Wrist. Report of 
Two Cases. Edmund Shephard. J. Bone & Joint Surg 
37-B : 453-455, August 1955. 

Two cases of transient calcium deposits at the wrist 
demonstrated roentgenographically are reported, one 
of the patients having previously had a deposit at 
the shoulder. Clinically there were acute pain, swell- 
ing, and tenderness. Both lesions occurred at the 
base of the thumb metacarpal in the region of the 
abductor pollicis longus insertion. There was spon- 
taneous absorption within a month in each instance 

Seven roentgenograms; 2 photographs 

C. M. GREENWALD, M.D. 
Cleveland Clinic 


GYNECOLOGY AND OBSTETRICS 


The Use of Pneumoperitoneum in Gynecologic Diag- 
nosis. G. Carnevali, U. Lucarelli, and P. Paracchi 
Radiol. med. (Milan) 41: 721-741, August 1955, (In 
Italian 

The use of pneumoperitoneum in gynecologic diag- 
nosis was described as early as 1918, but fear of its 
dangers caused its abandonment. The introduction of 
oxygen and carbon dioxide as contrast media and im- 
provement of radiologic apparatus have made the pro- 
cedure safe and practical 

The technic is as follows: Breakfast is withheld on 
the day of the examination. The patient is instructed 
to void and is catheterized if necessary. The intro- 
duction of air through puncture of the anterior abdom!- 
nal wall is preferred to transtubal insufflation, which 
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presents the danger of spread of infection or dissemina- 
tion of neoplastic cells. With the patient in Trendelen- 
burg or knee-chest position, 1,000 to 1,500 c.c. of gas is 
introduced into the peritoneal cavity. The films are 
taken with the patient in Trendelenburg position, the 
central rays being perpendicular to the axis of the last 
coccygeal vertebra. An anteroposterior and two ob- 
lique views (30°) are obtained. 

Fifty cases were studied by this method, supplemented 
by hysterosalpingography as indicated. Sixteen cases 
believed to be most illustrative are presented in the ar- 
ticle. In most instances the preoperative diagnosis 
was confirmed at surgery. 

Since the procedure demonstrates the outlines of the 
pelvis, uterus, 1 mind ligaments, tubes, ovaries, and 
parametria, the relationships and respective size of these 
structures can be evaluated. Masses in this region are 
outlined, and the displacements that they cause can be 
studied. The usefulness of clinical information in inter- 
pretation of findings is stressed. 

Seventeen roentgenograms with accompanying draw- 
ings; 3 photographs 

ALEXANDER R. Marcutis, M.D. 
University of Minnesota 


Foreign Bodies Lost in the Pelvis During Attempted 
Abortion With Special Reference to Urethral Catheters. 
David Zakin, William H. Godsick, and Benjamin 
Segal. Am. J. Obst. & Gynec. 70: 233-251, August 
1955 

Seven cases are reported in which non-metallic 
bodies—urethral catheters in 6 cases and a glass cock- 
tail stirrer in 1—were retained in the pelvis after intro- 
duction in an attempt at abortion. The foreign body 
could be demonstrated by x-ray examination in all 
cases except 1 in which a 12 F woven silk catheter 
had been employed. Usually the plain film of the 
abdomen demonstrates the presence of the foreign body, 
its nature and location. In special cases, auxiliary pro- 
cedures with a metal sound in the uterus or hyster- 
ography may be used in the absence of a viable fetus. 

Six of the patients gave a history of insertion of the 
foreign body; in the seventh the diagnosis was made 
by chance, radiographically. Most often, the aborti- 
facient object is introduced through the cervix, per- 
forates the uterine fundus or anterior wall, and lodges 
in the peritoneal cavity without further visceral damage 
The prognosis is usually good. 

Seven roentgenograms; 1 photograph; 1 table 

R. L. Ecan, M.D 
University of Texas, Houston 


Early Roentgen Diagnosis of Spastic Contraction 
Ring in the Uterus (Bandl’s Ring) During Labor and 
Roentgenographic Demonstration of the Subcutaneous 
Fat Deposits of the Fetus (‘‘the Fat Line’’) and of the 
Placenta. Niels Lauge-Hansen. Am. J. Roentgenol. 
74: 315-322, August 1955. 

On the basis of 15 cases, the author discusses the 
causes that transform a contraction ring of the normal 
pregnant uterus into a ‘‘Bandl's” ring of spastic uterine 
musculature. Among these are abnormal presentation, 
Tupture of the membranes with the presenting part 
high, and the injudicious use of oxytocics. The author 


considers this segment of spastic uterine musculature 
a functional rather than an anatomical entity. In 
support of this view he reports a case of breech pres 
entation where the spastic ring of tissue was not at the 
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usual site of the lower limits of the contractile uterus, 
just above the internal os, but high in the fundus be- 
tween the head and trunk 

During labor, the normal physiological contraction 
ring is absorbed into the uterine musculature. Under 
the adverse influences noted above, this ring becomes 
more prominent and impinges on the least resistant 
portion of the fetus, the region between the head and 
shoulders. Roentgenographically, particularly in the 
lateral view, this ring may be seen as a triangular soft- 
tissue density with the blunt apex of the triangle in the 
region of the neck demarcated from the fetus by sub- 
cutaneous fat deposits—the ‘‘fat line.” 

On suspicion of irregular uterine action, a roentgen 
examination in an early stage of labor may provide the 
diagnosis, so that proper obstetric procedures can be 
instituted to relieve the mother and improve the pros- 
pects of survival of the child. 

Three cases are reported. 

Seven roentgenograms SauL Scuerr, M.D. 

Boston, Mass 


A Case of Physopyometra. A. H.C. Walker and D 
Pearson. J. Obst. & Gynaec. Brit. Emp. 62: 540-541, 
August 1955. 

Physopyometra is the simultaneous occurrence of gas 
and pus within the uterine cavity. A case is reported 
in a 71-year-old patient, who was seen a month after 
radium insertion for advanced cervical cancer. She 
had been complaining of constant and distressing ab- 
dominal pain and distention for three weeks. On pal- 
pation, a soft mass was discovered, arising from the 
pelvis to 1 inch above the umbilicus. The upper two- 
thirds was resonant to percussion and the lower third 
was dull. Roentgenograms taken in the supine posi- 
tion showed a large round pelvic mass. With the pa- 
tient erect, the presence of gas and a fluid level were 
demonstrable. 

With the escape of gas and fluid from the uterus, 
there was a marked diminution in its size. Bacterio- 
logical report on the fluid revealed Staphylococcus albus 
overgrown by Proteus vulgaris. 

Three roentgenograms. 

Mortimer R. Camret, M.D 
Brooklyn, N. Y 


THE GENITOURINARY SYSTEM 


Further Consideration of Deaths and Unfavorable 
Sequelae Following the Administration of Contrast 
Media in Urography in the United States. Eugene P 
Pendergrass, Philip J]. Hodes, Roderick L. Tondreau, 
Clinton C. Powell, and E. Douglass Burdick. Am. ] 
Roentgenol. 74: 262-287, August 1955 

This paper deals with the unfavorable reactions, in 
cluding death, following intravenous urography from 
1942 to 1952. The material was largely obtained from 
relevant answers to questionnaires submitted by 1,249 
members of the American College of Radiology, and 
covered about 3,800,000 urograms. An earlier sur 
vey of a similar nature was published in 1942 (Pender 
grass ef al.: Am. J. Roentgenol. 48: 741, 1942. Abst 
in Radiology 41: 98, 1943), 

Non-fatal reactions varied in severity from local pain 
at the site of injection to the alarming manifestations of 
convulsions, Regional venospasm was a fairly com- 
mon event. Urticaria, angioneurotic edema, and flush 
ing were the allergic manifestations most often noted 
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An acute reaction, apparently threatening life, con- 
sisted in syncope, hypotension, apnea, weakness, cyano- 
sis, and almost complete absence of perceptible car- 
diac action. Acute pulmonary edema, carpopedal 
spasm, headache, and chills were also reported. 

A total of 31 deaths occurred. Of these, 25 were 
classed as immediate, since they followed a reaction 
developing during the examination. Three fatalities 
are described as delayed, in that there was no reaction 
for at least one hour following the injection. These 
3 patients died within seventy-two hours, in uremia. 
The remaining 3 cases are classified as indeterminate 
because of lack of data surrounding the injection or 
subsequent course. Two additional deaths following 
intravenous urography are reviewed from the literature; 
1 death is reported from retrograde pyelography. 

Of the 3,800,000 examinations on which the report is 
based, Diodrast was used in 66.6 per cent, Neo-Iopax 
in 27.2 per cent, and Urokon Sodium in 4.6 per cent, 
Other contrast media (Skiodan, Hippuran, Ditopax, 
Iopax, Diodone, etc.) accounted for the remaining 1.6 
per cent of the tests. Of the 33 fatalities, 28 followed 
the use of 35 per cent Diodrast, 3 occurred with Neo- 
Iopax (1 case 50 per cent, 2 cases 75 per cent), 1 with 
30 per cent Urokon Sodium and 1 with a combination 
of Neo-Iopax and Diodrast. In 6 of the 33 cases, less 
than the full dose was given, the injection being halted 
after 2 c.c., 2 c.c., 5 c.c., and 7 c.c. in four instances 

Some kind of a sensitivity test preceding the injec- 
tion was reported in 56.8 per cent of the returns. 
“‘Negative’’ tests, however, were found not to be reli- 
able. In 15 of the 25 “immediate” deaths, the sensitiv- 
ity tests had been regarded as negative. 

The fatal reactions were ushered in by one or more 
of the following signs: dyspnea, cyanosis, convulsions, 
chest pressure, and shock. The causes of death as 
determined postmortem varied widely. Two patients 
scheduled for urography died in radiology departments 
prior to injection of any medium. 

Precautionary measures prior to examination in- 
cluded eliciting a careful history, particularly in regard 
to allergies; sensitivity tests; preliminary medication 
with barbiturates and/or ephedrine and, more recently, 
with antihistamines; ready availability of emergency 
drugs and oxygen. It would seem that prophylactic 
administration of antihistamines is rising in favor if 
only because of their sedative action. 

Uremia, known iodine sensitivity, and severe allergic 
histories were the chief contraindications to the use of 
intravenous contrast media as reported by the answer- 
ing radiologists. 

The authors discuss the pathological physiology of the 
reactions and the difficulty of appraising any given sensi- 
tivity test from an allergic point of view. The pres- 
entation of the care of the reactions encountered, in- 
cluding emergency treatment, is detailed. 

[No one doing or contemplating intravenous urog- 
raphy should be without the information presented 
in this article, particularly the prompt handling of the 
earliest signs of a reaction.—S.S.] 

Seventeen tables. SauL Scuerr, M.D. 

Boston, Mass. 


Clinical Experiences with Hypaque Sodium 50% in 
Intravenous Urography. Robert M. Lowman, Harri- 
son Shapiro, and Harry R. Newman. 
73: 264-269, Aug. 15, 1955. 

This report summarizes the results obtained in 400 


Canad. M.A.J. 
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cases in which Hypaque was used as a contrast medium 
for intravenous urography. In general, a marked im- 
provement in the diagnostic quality of the urograms 
as compared with previous examinations with media 
of lower iodine concentration, was readily apparent 
The results were graded as excellent, good, fair, or poor: 
visualization equaling that obtained in successful retro. 
grade pyelography was considered excellent. While 
all categories were represented, results in the majority 
of cases were rated ‘‘good.”’ ; 

It is observed that, despite its “intermediate” jodine 
concentration, the medium is of low toxicity and is wel] 
tolerated by patients. The authors believe, however, 
that in clinical studies in a larger patient population 
more reactions would occur. On the basis of the pres. 
ent limited investigations, Hypaque sodium is con- 
sidered a satisfactory contrast medium and its further 
clinical trial is considered indicated. 

Thirteen roentgenograms; 2 tables. 


The Acceleration of Delayed Excretory Urograms 
with Ingested Ice Water. S.A. Kaufman. J. Urol. 74: 
243-244, August 1955. 

The author calls attention to delayed visualization 
of the pelvocalyceal system in many patients with 
ureteral colic and emphasizes the importance in these 
cases of prolonging the study until the ureter on the af- 
fected side is visualized, in an attempt to localize the 
obstruction. Often a calculus cannot be identified and 
the impaired renal function may be due in part to spasm. 
In such cases the simple maneuver of having the patient 
drink a glass of ice water may afford relief of the spasm 
and facilitate the examination. An illustrative case is 
reported. 

Two roentgenograms. 

WiLLiAM T. THORWARTH, M.D. 
University of Pennsylvania 


Calyceal Cysts of the Kidney. MM. Demoullin and L. 
Nickels. Fortschr. a. d. Geb. d. Réntgenstrahlen 83: 
208-213, August 1955. (In German) 

Calyceal cysts have been reported for the most part 
in the recent French literature. Their terminology is 
still not uniform, and the authors prefer to call them 
diverticula. Four uncomplicated cases are presented 
and illustrated. Symptoms are either vague or com- 
pletely absent, and there are no characteristic signs 
Although the authors’ patients were females, there is 
no sex predominance. 

The diverticula are best seen on retrograde pyelo- 
grams as round, well demarcated sacs, either single or 
multiple, usually in one kidney only. The pedicle lead- 
ing to an adjacent calyx may be either short or long, 
narrow or wide. Renal function remains undisturbed 
in the uncomplicated cases and the kidney contour is 
regular. The diverticula are coated with normal 
mucosa and are seen to fill without delay, simul- 
taneously with the calyces, on excretory urograms, in 
which respect they differ from the slowly filling tuber- 
culous cavities. They must also be differentiated from 
abscesses and from the parenchymatous cysts of bi- 
lateral polycystic disease. 

Drainage is apt to be delayed when the pedicle is 
narrow, and stagnation of contents may give rise to 
infection and stone formation. Hematuria as a result 
‘of ulceration of the mucosa is not rare. When the con- 
necting pedicle closes off, calcified contents will become 
visible, as so-called parenchymal calculi. Secondary 
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infection may spread to the renal parenchyma and the 


kidney pelvis aS eee 
Conservative therapy 1s indicated in the uncom- 
plicated cases d " 
Six roentgenograms ERNEsT Krart, M.D. 


Newington, Conn. 


Dilatations of the Ureter: A Casuistic Contribution 
and Critical Review with Particular Regard to the 
Problem of Megaureter. Guido Iannaccone and An- 
tonio Marsella. Radiol. med. (Milan) 41: 759-775, 
August 1955. (In Italian ) 

According to the authors there are three main cate- 
gories of megaureter: ( 1) the organic form, which re- 
sults from obstruction, congenital or acquired; (2) 
the congenital form of the Hirschsprung type, in which 
there is malfunction of the bladder due to changes in 
the ganglionic cells of the pelvic nervous plexus, simi- 
lar to those encountered in the Hirschsprung type of 
megacolon; (3) the idiopathic type, of obscure eti- 
ology. In the last two types the changes are usually 
bilateral and the dilatation massive. The congenital 
form is encountered in children; the idiopathic type 
may occur at any age. 

Three cases are presented. In the first case the fail- 
ure to find any possible explanation for the massive bi- 
lateral dilatation would classify it as idiopathic. The 
second case presented bilateral stenosis of the uretero- 
vesical junction. The symmetry, absence of any his- 
tory of acquired disease, and the general appearance 
suggest a congenital origin. In the third case there 
was sclerosis of the vesical neck, and an impressive 
vesicoureteral reflux was observed. 

Eleven figures. ALEXANDER R. MarGutIis, M.D. 

University of Minnesota 


THE ADRENALS 


Roentgenographic Visualization of Adrenal Glands: 
Use of Aortography and/or Retroperitoneal Pneumog- 
raphy to Visualize Adrenal Glands: ‘Combined 
Adrenalography.’’ Willard E. Goodwin, E. Vincent 
Moore, and E. Converse Peirce, II. J. Urol. 74: 231- 
242, August 1955. 

The authors emphasize the usefulness of aortography 
when special preoperative study of the adrenals is 
needed and advocate a combination of retroperitoneal 
gas contrast and aortography (‘‘combined adrenalog- 
raphy”). 

The roentgenographic studies usually employed in- 
clude excretory urography, survey films of the abdomen 
(before and after injection of oxygen into the retro- 
peritoneal space), and aortography (either translumbar 
or by percutaneous femoral catheterization). After 
opacification of the kidneys and adrenals, roentgeno- 
grams are obtained in the postero-anterior, antero- 
posterior and right and left oblique positions. It is rec- 
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ommended that the films be centered over the adrenal 
area and that they be somewhat overexposed. Roent- 
genograms with the patient erect permit greater visual- 
ization of the adrenal space as the kidneys descend. 
The authors have not employed body-section roent- 
genography, although they recognize its advantages 

On the basis of several hundred aortograms studied 
since 1947, it has been observed that the normal ad- 
renal outline on the left is infrequently seen because of 
the overlying splenic artery. On the right, the hepatic 
and gastroduodenal arteries obscure the suprarenal 
spaces. The adrenal arteries are small. The inferior 
suprarenal (from the renal) is most often demonstrated, 
followed by the superior adrenal (from the inferior 
phrenic artery or the aorta). The middle suprarenal 
is least frequently visualized 

Several case reports are included, illustrating the use 
of “combined adrenalography” in demonstrating the 
normal adrenal anatomy, adrenal calcifications, hyper- 
plasia, and medullary and cortical tumors. Two cases 
of pheochromocytoma are presented. While it was 
feared that aortography would produce a hypertensive 
crisis in patients with pheochromocytoma, this was 
not the experience in these two patients. 

Under the heading of ‘Errors,’’ the authors report a 
case in which a small tumor was missed on aortography. 
No retroperitoneal oxygen studies were done in this 
instance. Early in their experience an abnormal pro- 
jection of the left lobe of the liver was interpreted as an 
adrenal tumor, and in a second patient an enlarged tail 
of the pancreas overlying the left kidney was thought 
to be a pheochromocytoma 

Eighteen roentgenograms; 1 photograph; 7 drawings 

Joun H. Harris, Jr., M.D 
University of Pennsylvania 


TECHNIC 


Carbonic Acid Gas as a Contrast Medium in the 
Radiography of Infants and Children. Bernard S. 
Epstein. J. Pediat. 47: 218-221, August 1955. 

The average carbonated beverage is said to contain 
3.5 c.c. of carbon dioxide gas per cubic centimeter of 
liquid, under standard conditions. With the ingestion 
of 100 c.c. of such a beverage, approximately 350 c.c. 
of carbonic acid gas is liberated in the stomach. In 
infants and children, in whom a gas distended stomach 
will overlie the kidneys, this results in much sharper 
contrast of the pelvocalyceal systems. Such gaseous 
distention of the stomach can also be helpful in deter- 
mining whether an opaque foreign body lies inside or 
outside of the stomach. In adults, gaseous distention 
of the stomach may be useful in evaluation of the gas- 
tric cardia and fundus. 

Seven roentgenograms. 

H. G. PETerRson, JR., M.D. 
New Britain, Conn. 


RADIOTHERAPY 


Cancer of the Thyroidin Children. Robertson Ward. 
Am. J. Surg. 90: 338-344, August 1955. 

Three cases of cancer of the thyroid in children are 
reported. 

The first patient received ten x-ray treatments over a 
sx month period for hyperthyroidism at the age of 





nine. With a dosage of 1,000 r calculated at 5 cm 
depth, the metabolism dropped from 42 per cent plus 
to 16 per cent plus. One year after the initial visit 
multiple nodules were found along both sternomastoid 
muscles and in the thyroid gland. Resection of the 
left lobe of the thyroid and dissection of the left cer- 





vical lymph nodes was performed, and a pathologic 
diagnosis of adenocarcinoma of the thyroid was made. 
Chest films indicated the presence of metastases, but 
the patient remained in relatively good health. Twelve 
years later, after the cervical lymph nodes had slowly 
begun to enlarge, he received x-ray treatment with good 
response. Three years after this (1947) the tumor was 
found to absorb radioactive iodine and a dose of 110 me. 
was given, followed after two years (1949) by 337.5 mc. 
All evidence of pulmonary and cervical metastases dis- 
appeared. In 1952 biopsy of recurrent neck metastases 
showed an anaplastic type of growth. These had a 
poor iodine uptake. The patient died in 1952 at thirty 
years of age. 

There are three interesting aspects to this case: (1) 
the presence of pulmonary metastases from the age of 
ten until eighteen without clinical evidence of their 
existence; (2) the great affinity of the malignant tissue 
for iodine; (3) the anaplastic nature of the recurrences 
which took place after the therapeutic use of I'*! 

The second case was that of a 16-year-old girl op- 
erated on for a mass in the left posterior cervical tri- 
angle. At operation this was found to be an adeno- 
carcinoma of the thyroid, and right partial lobectomy, 
left total lobectomy, and left radical neck dissection 
were performed, with x-ray therapy (2,500 r) post- 
operatively. Twenty-five years later the patient is 
without evidence of recurrence. 

The third patient was a 4-year-old girl with a palpable 
mass in the left lobe of the thyroid gland and palpably 
enlarged lymph nodes. Biopsy showed papillary 
adenocarcinoma. X-irradiation (200 kv) was given to 
the neck through four ports for a depth dose of 2,900 r, 
and thyroid substance was given in tolerance doses 
The tumors disappeared and the patient remained well 
for several years. At fourteen years of age, total 
thyroidectomy and bilateral neck dissection were per- 
formed for recurrent growth. Six years later another 
nodule was removed, but the patient has since remained 
well. 

These 3 cases are typical examples of childhood 
carcinoma of the thyroid. They indicate that therapy 
must be individualized, with the prognosis depending 
upon several factors, including the pathologic picture, 
the possibility of complete extirpation, the presence of 
metastases, the affinity of the tumor for radioactive 
iodine (I'*'), and sensitivity to external radiation 

Nineteen illustrations, including 6 roentgenograms 

FRANK T. Moran, M.D 
Auburn, N. Y. 


Nodular Goiters in Children. William J. Norris and 
William F. Pollock. Am. J. Surg. 90: 345-350, August 
1955. 

Goiters in children are classified as (1) congenital 
and (2) those appearing later in childhood. About 
70 cases of congenital goiter have been seen in North 
America; 17 of these received some type of surgical 
treatment 

Congenital goiters can easily be missed. They are 
almost always soft ‘‘cystic’’ tumors, highly placed, with 
the upper poles almost in contact with the mandible 
bilaterally. They extend behind the pharynx and 
trachea, and anterior displacement of these structures 
can often be demonstrated in lateral soft-tissue films of 
the neck 

There are five possible methods of management of 
congenital goiter. 
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1. Some clear completely without treatment 
2. Iodine by mouth has been used but failed tp 
reduce the goiter in many cases. 

3. The use of thyroid extract to reduce congenital 
goiters has been partially successful and the consensys 
is that it is preferable to iodine if medical treatment is 
to be attempted. 

4. X-ray therapy has been used in two cases without 
benefit. Both were Hiirthle-cell tumors, one malignant 

5. The results of thyroidectomy have been ypj. 
formly excellent. Every one of the babies so treated 
was relieved of respiratory ebstruction and survived 

There is a real hazard of malignant growth even at 
an early age. Five cases of cancer in a goiter present 
from birth are cited from the literature. 

Reference is also made to a series of 28 children with 
cancer of the thyroid reported from Memorial Hospital 
(Duffy and Fitzgerald: Cancer 3: 1018, 1950. Abst 
in Radiology 57: 591, 1951), 9 of whom had received 
irradiation to the thymus some time before the nine- 
teenth month of life. This suggests that it is poten- 
tially dangerous to subject a child to irradiation of the 
neck for benign disease. 

Twenty cases of Hashimoto's thyroiditis have been 
reported in children. Two were seen by the authors 
They refer also to a report from the University of 
California, in which Hashimoto's thyroiditis was said 
to have occurred in 39 per cent of hyperthyroid pa- 
tients after radioactive iodine treatment, compared to 
only 3 per cent after conventional preparation for sur- 
gery (Dailey et al.: J. Clin. Endocrinol. & Metab 
13: 1513, 1953. Abst. in Radiology 63: 622, 1954 

Two tables. FRANK T. Moran, M.D 

Auburn, N. Y 


Relation of Radiation to Surgery in Cancer of the 
Breast. Harold W. Jacox. J.M.A. Georgia 44: 405 
407, August 1955. 

The author believes that cancer of the breast is pri- 
marily a surgical problem and that the treatment of 
choice is complete surgical removal of the primary 
tumor and regional lymph nodes in one block. If inter- 
costal, supraclavicular, or occasionally iliac bone biop- 
sies are positive, the patients are then treated entirely 
by irradiation. The most important prognostic factor 
is the clinical extent of the disease at the time the pa- 
tient first comes for treatment. The histologic type of 
tumor present in breast tissue is of lesser importance 

In the United States, emphasis has been placed upon 
eliminating the neoplasm by radical excision of as much 
potential tumor tissue as possible. In Great Britain, 
irradiation has been stressed as an adjunct to simple 
mastectomy with particular attention to intensive 
roentgen treatment outside the operative field. 

The author reviews some of the early results in 
cancer of the breast and compares them with current 
results. In summary, he states: ‘‘Radiation therapy 
is a valuable adjunct to radical mastectomy in those 
patients who have had a microscopically proved in- 
filtrating tumor or axillary metastases. It may be of 
real benefit when used to supplement simple mastec- 
tomy. It is helpful in the inoperable cases of breast 
cancer and in those with recurrences after mastectomy 
Radiation should not be used routinely as a prophylactic 
“measure, but in any case it should be evaluated in rela- 
tion to the individual situation.” 

JouN P. Foropoutos, M.D 
Hartford, Conn 
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Treatment of Tumors of the Pelvic Cavity with 

Supervoltage Radiation. J. G. Trump, R. C. Granke, 
K. A. Wright, W. W. Evans, Hugh F. Hare, Earl E. 
Ewert, and William L. Conlon, Am. J. Roentgenol. 72: 
994-291, August 1954. 
F The authors report their experience with supervoltage 
(2 MEV) rotation therapy in 25 cases of cancer of the 
cervix and 20 cases of cancer of the bladder. These 
were treated at the Massachusetts Institute of Tech- 
nology and at the Lahey Clinic between 1949 and 1952. 
An effort was made to include in the treatment field 
the primary lesion, the surrounding lymphatics, and 
the tissue extending laterally within the confines of the 
true pelvis and as high as the sacral promontory. 
Prior to irradiation the patients were placed in the 
Trendelenburg position and the small intestine was 
displaced upward with the aid of a 6-inch Ace bandage. 
For irradiation the patient was rotated, in the standing 
position, about a vertical axis while exposed to a 
horizontal roentgen beam of a circular shape. 

The dose distribution within the pelvis was deter- 
mined by photometric methods with the use of phan- 
toms of anatomical shape. In actual practice the rec- 
tum is protected by placing an absorber immediately 
adjacent to the patient posteriorly. In no case was 
there evidence of rectal damage unless the patient had 
received radium treatment several months or years 
earlier. 

The plan was to deliver a tumor dose of 6,000 r ina 
total of thirty-five treatment days at a rate of 170 r per 
treatment. Although the results appeared favorable, 
the elapsed time was insufficient to permit quantitative 
appraisal of this form of treatment. The response was 
found to be unfavorable in arteriosclerotic patients 
and in the presence of uncontrolled infection. 

Two roentgenograms; 4 charts; 1 photograph; 2 
tables. RoBeErRtT H. LEAMING, M.D. 

Memorial Center, N. Y. 


Effect of 2 Million Volt Roentgen Therapy on Various 
Malignant Lesions of the Upper Abdomen. Ruth J. 
Guttmann. Am. J. Roentgenol. 74: 204-211, Aygust 
1955. 

Forty patients with far advanced upper abdominal 
malignant disease were treated with 2,000,000-volt 
roentgen rays. Most of the patients had either meta- 
static carcinomatous involvement of the liver or in- 
operable carcinoma of the stomach. Treatment was ad- 
ministered through opposing anterior and posterior 
fields of sufficient size to include the tumor. Calcu- 
lated tumor doses were 4,000 to 4,500 r delivered over 
four to five weeks. 

Nine of the 40 patients died during or immediately 
after therapy and are excluded from the analysis. Im- 
mediate adverse effects from the treatment were 
limited and minor. It was not felt that “radiation 
sickness" was a troublesome problem, and general toler- 
ance to the therapy was good. Later effects are de 
scribed generally as ‘“‘very gratifying.”’ Patients sur- 
vived for periods of two to seventeen or more months 
In 75 per cent of them the tumor decreased in size 
and there was improvement in the general condition 
lasting from several weeks to a few months. The 
course in a number of the cases is described in detail. 

The author concludes that to assume that radiation 
sickness will develop consequent to therapy over the 
liver is not necessarily justified. Improvement in 
general comfort must be sought, and results are to be 





judged in terms of limited palliation. It is felt that 
these are well worth the effort. 
Five roentgenograms; 2 photographs; 1 diagram; 
7 tables. James W. BarRBeErR, M.D 
Cheyenne, Wyo 


Interstitial Radium Treatment of Cancer of the 
Cervix Uteri. Clinical Appraisal. James A. Cors 
caden, S. B. Gusberg, and Walter Kosar. Am. J 
Roentgenol. 72: 278-282, August 1954. 

The authors discuss their experiences with inter- 
stitial treatment in a series of 108 cases of cancer of the 
cervix. In all but 1 patient, there was extension of 
disease beyond the uterus. Twenty to thirty milli- 
grams of radium are placed in a uterine tandem and a 
stockade of needles is inserted into the cervix and para- 
metria. The proper direction of the needles is readily 
determined by a sound within the uterine canal. The 
principal cause of error from the standpoint of technic 
was inattention to the spacing of the needles. 

Only 2 serious radiation injuries occurred in this 
series. There was no evidence of needle puncture of the 
bladder, ureter, or intestine in any instance. There 
were one case of extrapelvic infection and 4 cases of 
venipuncture. 

In the authors’ experience, the clinical results in 
Stage II and III, following this method, are superior 
to those attained by the intracavitary technic 

Two tables Rospert H. Leaminec, M.D. 

Memorial Center, N. Y 


The Advantages and Disadvantages of Irradiation 
Therapy in Ophthalmology. Moacyr E. Alvaro 
West. J. Surg. 63: 538-544, August 1955. 

The article is a general survey on a very fundamental 
level of various considerations in the application of 
radiant energy for therapeutic purposes. 

A review of various experimental data summarizing 
the effects of radiations on ocular tissues is given. A 
list of eve diseases believed by the author to be benefited 
by various types of radiotherapy is presented. Mostly 
he recommends small “‘anti-inflammatory”’ doses for 
various inflammations of the eye and its components 

James W. BarsBer, M.D 
Cheyenne, Wyo 


Irradiation of Lymphoid Hyperplasia of the Naso- 
pharynx. Robert J. Reeves. Am. J. Roentgenol. 72: 
260-262, August 1954. 

The author advocates the use of roentgen therapy 
rather than radium in the treatment of lymphoid hyper 
plasia of the nasopharynx. He reviews 1,200 cases, 
which he classifies in four groups according to symp 
toms. Because of the ease of application and distri- 
bution of radiation, he believes that roentgen therapy 
is the method of choice, especially in children. 

Four to six treatments are required at weekly inter- 
vals. A total of 550 r in air is delivered through a 4 X 
6-cm. cone, directed toward the mid-pharynx, at 200 
kv, with filtration of 0.5 mm. Cu and 1.0 mm. Al 

One photograph; 1 drawing. 

Ropert H. Leaminc, M.D 
Memorial Center, N. Y 


A Radium Applicator for Treating Carcinoma of the 
Nasopharynx. Martin Van Herik and John B. Erich 
Arch. Otolaryng. 62: 198-201, August 1955 

The authors describe a radium applicator which ts 
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used to supplement x-irradiation in the treatment of 
squamous-cell carcinoma of the nasopharynx. The 
applicator is simple in design and inexpensive to con- 
struct. It consists of a plaque of Bakelite with rounded 
edges, measuring 2.0 X 2.25 X 0.7 cm. Three holes 
are bored in it longitudinally to hold the radium tubes. 
The tubes are threaded with linen strings that are in- 
serted through the applicator from the bottom and 
emerge at the top, where the holes are of smaller bore, 
except that one end of the loop threaded through the 
center tube is held back so that it emerges from the 
bottom of the applicator when the tubes have been 
pulled in place. The tubes are retained in position by 
tying the strings tightly against the top end of the ap- 
plicator. The Bakelite wall surrounding each tube is 
1.0 mm. thick, and there is 1.5 mm. separation between 
adjacent tubes. The strength of each radium tube is 
50 mg., and the active length is 1.2 cm.; over all, each 
tube is 1.9 cm. long and 0.4 cm. in diameter. Filtration 
is with 1.0 mm. of platinum. The strings from the top 
of the applicator are passed out through one or both 
nasal cavities and it is drawn through the mouth and 
up into the nasopharynx, where it is immobilized. 

At the time of the report, this device had been used 
in approximately 30 patients, with no untoward com- 
plications. 

Four figures. 


The Range of Usefulness of Photographic Film in 
Roentgen Dosimetry. Gerald J. Hine. Am. J. 
Roentgenol. 72: 293-301, August 1954. 

The author discusses in some detail the effec- 
tiveness and mechanism of roentgen dosimetry with 
the use of photographic film. This method has the 
advantage of indicating local variations of radiation 
intensity while at the same time recording the overall 
intensity of a larger area. 

Film sensitivity varies with radiation energy, so 
that the film response is not a simple function of radia- 
tion dose. The response to low-energy gamma rays, 
up to 300 kev, depends on the absorption of the radia- 
tion within the emulsion, and for this reason photo- 
graphic film cannot be used for dose measurements with 
conventional roentgen rays with energies less than 400 
kv. For 400 to 2,000 kv, however, film dosimetry gives 
reliable, accurate results since in this range the emission 
of high-energy secondary electrons and their inter- 
action with a film emulsion are nearly independent of 
the radiation energy. For dose measurements with 
high-energy rays or gamma rays, the film should be 
surrounded by air-equivalent material of sufficient 
thickness to secure equilibrium between the primary 
roentgen rays and the secondary electrons 

Industrial film, such as Eastman Kodak Type A, is 
suitable for quantitative roentgen or gamma ray work 
if the film can be exposed to a dose of 1 to 10 roentgens 
With other roentgenographic film a complete calibra- 
tion curve is required for dosimetry purposes. 

Seven figures. ROBERT H. LEAMING, M.D. 

Memorial Center, N. Y. 


Methods of Increasing Accuracy in Radon and 
Radium Implants. K. W. Mead and K. A. Stevens. 
M. J. Australia 2: 232-235, Aug. 13, 1955. 

The authors describe a method for obtaining more 
accurate single plane radium needle implants by the 
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use of “‘Perspex’’ (Lucite) stabilizers. Each stabilizer 
consists of two pieces of “Perspex” clamped together 
by brass screws, and drilled to hold needles in the most 
favorable geometrical distribution as determined by 
the radiotherapist. The stabilizer is sutured or taped 
in place, depending upon the nature and position of the 
tumor, before the radium needles are implanted. Then 
with the stabilizer as a guide, the needles are passed 
through the previously drilled holes, which act as 
directors and spacers. Needles of rigid stainless stee] 
have been specially designed by the authors, to prevent 
bending or bowing at the time of insertion. The ends 
of the needles have at least 1.5 cm. inactive length to 
allow for that portion clamped in the stabilizer. Simi. 
lar stabilizing devices have been constructed for cylin- 
drical volume implants. 

The authors also describe a method for obtaining a 
more exact implantation of radon seeds. The seeds 
are placed in polyvinyl! chloride tubing of suitable diam- 
eter to form a ‘“‘chain.”” Introduction is performed 
by a specially designed broad-caliber steel needle, 
which is passed through the tumor and then with- 
drawn, pulling into position the chain of seeds. By 
placing a second guiding needle before the first is with- 
drawn, the authors believe accuracy in implantation 
can be much improved over standard methods. Seed 
chains are particularly useful where rigid needles would 
be uncomfortable for the patient, as in the tongue or 
pharynx. 

Nine roentgenograms; 5 photographs 

JAMEs W. BarBeEr, M.D 
Cheyenne, Wyo 


Medical Aspects of High Energy Electron Beams. 
Lewis L. Haas, Roger A. Harvey, John S. Laughlin, 
John W. Beattie, and Walter J. Henderson. Am. J. 
Roentgenol. 72: 250-259, August 1954 

The authors report their experiences and results in 
the treatment of 13 patients with high-energy electron 
beams. The energy range was from 7 to 22 MEV. 
Before-and-after illustrations of 8 of these cases show 
excellent results, though most of them were of the so- 
called “hopeless” type. Its physical characteristics 
make this type of therapy most suitable for lesions 
situated on or near the body surface. Favorable sites 
of application are the skin, neck, groin, extremities, 
eyes, parotid glands, maxillary antrum, oral pharynx 
(including the tonsil), hypopharynx and larynx, and the 
breast. 

The following advantages of the high-energy electron 
beam over conventional roentgen rays are mentioned: 
homogeneous dosage in all layers of a lesion; insignifi- 
cant exit dose beneath the lesion, in healthy tissue; 
more rapid and better recovery of radiation reactions; 
low volume dose per tumor dose; less damage to the 
tumor bed; fewer general symptoms; less bone and 
cartilage damage. These advantages have been con- 
firmed in clinical application 

There was no significant difference in skin reactions 
in comparison with radiation from other sources. Ac- 
cording to the authors’ observations, a tumor dose of 
8,600 r is biologically equivalent to about 6,000 r of 400- 
kv radiation. 

“Forty-one photographs; 2 charts; 1 table. 
Rospert H. Leaminc, M.D 
Memorial Center, N. Y. 
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RADIOISOTOPES 


A New Approach to the Treatment of Chronic Leu- 
kaemia with *P. E. C. Easson, B. E. Jones, and L. A. 
Mackenzie. Brit. J. Radiol. 28: 405-409, August 
1955. 

A series of 48 selected cases of chronic leukemia is 
analyzed and it is shown that in more than 90 per cent 
of them there was an exponential relationship between 
the falling white cell count and the integral body dose 
from P*. The logarithms of the white cell count 
plotted against the cumulative integral body dose 
(most conveniently expressed in millicuries destroyed) 
give a straight line graph on semi-log paper. This 
straight line can be extrapolated at an early date in the 
treatment and permits a prediction of the minimal effec- 
tive dose for each patient. This method of dose de- 
termination has provided satisfactory remissions, both 
clinically and hematologically. 

This exponential relationship was shown to hold in 
all but 4 of the 48 cases. The minimal effective dose 
was predicted to within +2 mc. 

In addition, the authors treated 10 patients with 
second courses of P*2; 3 have received a third course; 
and 1 patient a fourth. The pattern of response was 
noticed to be similar to that following the first treat- 
ment, though there was a tendency to increasing sensi- 
tivity. 

Eight graphs; 1 table. J. R. Gisn, M.D. 

Henry Ford Hospital, Detroit 


A Comparison of the Thyroidal Plasma I'*! Clearance 
and the Plasma Protein-Bound I'*' Tests for the Diag- 
nosis of Hyperthyroidism. Karl R. Paley, Estelle S. 
Sobel, and Rosalyn S. Yalow. J. Clin. Endocrinol. & 
Metab. 15: 995-1009, August 1955. 

Two tests of thyroid function, thyroidal removal of 
radioiodide from the plasma and protein-bound I!*! 
(PBI"*') plasma concentration at forty-eight and ninety- 
six hours, are compared on the basis of their correlation 
with each other and with the final clinical diagnosis. 
The influence of previous thyroid therapy upon the 
tests is also evaluated, as is the degree of overlap of 
values obtained in hyperthyroidism and euthyroidism. 

Thyroidal plasma iodide clearance is defined as the 
volume of plasma cleared of iodide per unit time by the 
thyroid. This is equal to the thyroid uptake divided 
by the plasma concentration over the same time inter- 
val. The thyroid uptake was measured one-half hour 
after the intravenous administration of 50 to 60 milli- 
curies of I'*!. The average plasma concentration dur- 
ing this period is that which would result if the average 
remaining dose were distributed in a space equal to 20 
per cent of the body weight. The plasma PBI"! con- 
centration is the fraction of the I'*! dose in protein- 
bound form per liter of plasma. 

One hundred and fifty-one pairs of tests were com- 
pleted on 136 patients ranging in age from nine to 
seventy-seven years; 109 had received no therapy to 
the thyroid other than desiccated thyroid for suspected 
hypothyroidism; 87 were euthyroid; 18 were hyper- 
thyroid; and in 4 a diagnosis could not be made. 
The remaining tests were performed on 27 patients 
who had been treated for thyroid disease other than 
hypothyroidism. 

Whereas good differentiation between toxic and non- 
toxic states was obtained with both tests in previously 


untreated patients, the plasma PBI"! test was fre- 
quently misleading in patients previously treated for 
thyroid disease. 

The effects of surgical and radioiodine therapy, pre- 
medication with desiccated thyroid or antithyroid drugs, 
and dietary deficiency or excess of iodine on thyroid 
physiology are discussed. 

Six charts; 1 table. Joun F. WeicEN, M.D 

Palo Alto, Calif 


Interference with Uptake of Radioiodine Tracer Dur- 
ing the Administration of Vitamin-Mineral Mixtures. 
Lawrence A. Kohn and Edna B. Nichols. New Eng- 
land J. Med. 253: 286-287, Aug. 18, 1955. 

Occasional discrepantly low radioiodine uptakes are 
encountered in tracer studies. To test the hypothesis 
that adjuvant therapy might raise the total daily in- 
take of iodine sufficiently to block uptake of the iso- 
tope, the authors administered daily to 8 apparently 
euthyroid volunteers two capsules of Gevral, a popular 
polyvitamin-mineral preparation, which would give 
each person 1 mg. of iodine each day. The I'*! uptake 
was measured before the test period, after five to nine 
days of the drug, and in 4 cases fourteen or more days 
after it was stopped. 

The results varied. The uptake was very slightly 
lowered in 2 subjects and increased in 2. The other 
4 showed rather sharp drops, which in 3 instances may 
be considered as blocks of uptake. One of the 4 had an 
abrupt fall in uptake associated with marked increase 
in sense of well-being, and was under study for possible 
hyperthyroidism. In the 3 subjects showing an ap- 
parent block there was a significant return of uptake to 
the pretreatment level after the drug was stopped 

In view of these observations, it would seem well to 
question candidates for tracer studies regarding inges- 
tion of compound vitamin-mineral preparations 

One table. ARTHUR S. TuckKER, M.D 

Cleveland Clinic 


Nature and Transport of the Iodinated Substances of 
the Blood of Normal Subjects and of Patients with 
Thyroid Disease. William S. Dingledine, Rosalind 
Pitt-Rivers, and John B. Stanbury. J. Clin. Endo- 
erinol. & Metab. 15: 724-731, June 1955 

Twenty-seven patients received I'*!: 13 with Graves’ 
disease, 4 with toxic nodular goiter, 2 with non-toxic 
goiter, and 8 with normal thyroid glands. Both electro- 
phoresis and paper chromatography were used to study 
the sera of these subjects for iodide, thyroxine, and 
triiodothyronine. The binding properties of these sub- 
stances to the serum proteins were compared. An at- 
tempt was also made to detect abnormal constituents 
in the sera of hyperthyroid patients. 

Electrophoretic studies showed that there is minimal 
binding of iodide by serum protein. Thyroxine is trans- 
ported in the serum in conjunction with protein which 
has electrophoretic mobility between alpha-l and 
alpha-2 globulin. A small fraction of serum thyroxine 
is bound to albumin, but the inter-alpha protein bond 
is stronger. There are no qualitative differences in 
the transport of thyroxine between thyrotoxic patients 
and normal subjects. If thyroxine is made available 
to the myxedematous patient, it is transported nor- 
mally. The serum triiodothyronine-protein bond is 

















less discriminatory than that of thyroxine. Chromato- 
graphic studies on the patients failed to reveal the pres- 
ence of abnormal iodine-containing substances in the 
sera of hyperthyroid patients. There is, therefore, no 
evidence of qualitative differences between normal sub- 
jects and those with various thyroid disorders, either in 
the iodinated components of the blood or the mech- 
anisms of transport. 
One photograph; 2 tables 
RicHARD F. McC.ure, M.D 
Redondo Beach, Calif 


Further Evidence that Hyperthyroidism (Graves’ 
Disease) Is Not Hyperpituitarism: Effects of Triiodo- 
thyronine and Sodium Iodide. Sidney C. Werner, 
Maryloo Spooner, and Howard Hamilton. J. Clin. 
Endocrinol. & Metab. 15: 715-723, June 1955. 

In order to eliminate the possibility that inorganic 
and organic iodine-containing substances might have 
influenced the findings of a previous study (Werner ef 
al.: J. Clin. Endocrinol. & Metab. 12: 1561, 1952. 
Abst. in Radiology 61: 861, 1953), which indicated that 
hyperthyroidism is not the consequence of hyperpitui- 
tarism but rather is mediated by mechanisms apart 
from the anterior pituitary, and to eliminate the chance 
that doses of thyroid might have been inadequate to 
suppress a hyperfunctioning pituitary, the effects of /- 
triiodothyronine were studied. 

In 26 hyperthyroid patients small and large doses of 
l-triiodothyronine failed to depress the I'*! uptake 
significantly. In 12 euthyroid patients with early eye 
signs only, doses of triiodothyronine ranging from 75 
to 500 micrograms caused no depression of I!*! up- 
take, while 2 patients who received 1 mg. of the drug 
showed a slightly depressed uptake. Six patients, in 
sustained remission from Graves’ disease, had a lowered 
uptake when given small doses of triiodothyronine and 
in 30 control subjects the uptake was diminished by 
small doses of the drug. Eight patients who were 
euthyroid but had eye signs received thyrotropin and 
demonstrated little increase in I'*' uptake, but a 
significant elevation of serum precipitable iodine 

Since iodides cause relief of hyperthyroidism, and 
since iodine is suspected as an inhibitor of the action 
of thyrotropin, the effects of small doses of iodides were 
tested. Nineteen patients with active Graves’ disease 
received sodium iodide in daily doses ranging from 
0.7 to 11.2 mg. and showed a diminution of thyroidal 
uptake of I'*!. This effect was enhanced only slightly 
after injection of thyrotropin. The level of serum pre- 
cipitable iodine was normal after iodide therapy, but 
it was sharply increased by the thyrotropin. 

This evidence indicates that there is no excess of 
thyrotropin in Graves’ disease and that hyperpitui- 
tarism is not the causative factor. Derangement of the 
intrinsic mechanism of the thyroid for trapping iodine 
could result in Graves’ disease. In this disease, iodides 
do not inhibit the effect of thyrotropin but act directly 
on the overactive thyroid cell, partially at least by 
inhibiting the release of thyroid hormone. In Graves’ 
disease, therefore, the normal reciprocal pituitary- 
thyroid relationship is disrupted. The difference in 
the response to triiodothyronine between patients with 
active Graves’ disease and those with other related 
conditions may provide a useful diagnostic test. 

One photograph; 3 tables. 

RICHARD F. McC.ure, M.D 
Redondo Beach, Calif 
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The Use of Radioactive-Labeled Protein and Fat in 
the Evaluation of Pancreatic Disorders. William w 
Shingleton, Marius H. Wells, George J. Baylin, Julian 
M. Ruffin, and Aaron Saunders. Surgery 38: 134-149 
July 1955 { 

In an effort to fill the need for a simple, accurate jp. 
dex of function in chronic diseases of the pancreas, 
test based upon the ability of subjects to digest and 
absorb radioactive-labeled protein or fat has been de. 
veloped. Gelatin tagged with I'*!-labeled serum alby. 
min was used as a protein test meal and an emulsion of 
peanut oil tagged with I'*!-labeled glycerol trioleate 
was used for the fat digestion and absorption test 
Thyroid uptake was first blocked by oral iodide inges. 
tion. Periodic blood samples were taken for radio. 
isotope analyses at hourly intervals following the test 
meals 

After control tests were performed on one group of 
dogs, another group was subjected to total pancreatec. 
tomy. These animals were then tested with the [!". 
labeled protein and fat meals. A marked decrease in 
the blood radioisotope content was apparent in all ani- 
mals following pancreatectomy with either the labeled 
protein or fat meals. This change was more pro- 
nounced, however, when fat was the test material 

A similar control series was run on healthy human 
volunteers, the blood radioisotope contents being deter- 
mined after test meals of I'*!-labeled protein or fat 
Fifteen patients with proved pancreatic disease were 
studied in a similar fashion. Ten patients were tested 
with I'*!-labeled protein, 9 with radioactive-labeled fat, 
and 4 with protein and fat. All but 1 of the 10 protein- 
tested patients showed blood levels of I*! lower than 
those found in the normal group. The radioisotope 
concentration in the blood varied inversely with the se- 
verity of the disease. When fat was used as the test 
material, all 9 of the patients with pancreatic disease 
showed distinctly low blood isotope levels. Two of 
these patients had pancreatic carcinoma and each 
showed a similar low isotope content. The 1 patient 
whose blood level was normal after the protein test 
meal was re-examined four months later with the fat 
test meal and was found to have a low isotope level. 

These tests are based upon the concept that protein 
and fat digestion and absorption are proportionate to 
pancreatic enzymatic activity. Fat digestion appears 
to be more critically affected by pancreatic insufficiency 
If the test is employed as a clinical measure, the test 
meal should be combined with x-ray barium studies to 
evaluate gastric emptying time, for the digestion and 
absorption and resulting radioiodine blood levels vary 
according to the evacuation rate of the material from 
the stomach. It is suggested that urine analysis for 
radioactivity may be a valuable adjunct to this test but 
further evaluation on this point is required. Fecal 
analysis for the I'*! content may be the preferred test 
for cystic pancreatic fibrosis, since the residue would 
represent the undigested and unabsorbed portion of the 
fat meal. 

Charts are included in this report showing the isotope 
blood levels in the experimental studies as well as in 
the clinical studies, with comparative curves for the 
controls. These charts are given for both the fat and 
protein test meals and offer an index for the anticipated 
normal concentration values as well as the deviations 
shown in the abnormal subjects. 

In view of the close correlation between the animal 
and human determinations, and the consistency of the 
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observations in the respective groups, it is reasoned that 
the test meals ( particularly radioactive-labeled fat ) offer 
a critical and valid diagnostic index of chronic pan- 
creatic disease. 
Seven figures. Joun W. Witson, M.D. 


University of Texas, Dallas 


The Accumulation of Radioactive Iodine by Human 
Fetal Thyroids. Robert E. Hodges, Titus C. Evans, 
James T. Bradbury, and William C. Keettel. J. Clin. 
Endocrinol. & Metab. 15: 661-667, June 1955. 

In an effort to establish the limits of safety for the 
use of radioactive iodine in the thyrotoxic pregnant 
female, fetuses from 9 therapeutic abortions were stud- 
ied. The fetuses, ranging in age from six and a half 
to fifteen weeks, were taken approximately twenty-four 
hours after the administration of 500 microcuries of I**! 
to the mothers. The maternal uptake of I'*! was de- 
termined, and the radioactivity of the fetal thyroids 
was measured qualitatively by counting, microscopy, 
and radioautography. The studies indicate that the 
human fetal thyroid accumulates I'*! as early as the 
twelfth week of gestation. It was not determined 
whether the fetal accumulation was sufficient to pro- 
duce damage to the fetal thyroid gland. 

Six radioautographs; 6 photomicrographs; 1 table. 

RicHarp F. McCuure, M.D. 
Redondo Beach, Calif. 


Thyroid Function Studies on Children Receiving 
Cobalt Therapy. Charles H. Jaimet and Henry G. 
Thode. J.A.M.A. 158: 1353-1355, Aug. 13, 1955. 

The authors found no significant change in thyroid 
function in 17 children fed up to 6 mg. of cobaltous 
chloride (in an iron-cobalt preparation) per kilogram 
of body weight daily for ten weeks. Thyroid function 
studies included radioactive-iodine uptake, conversion 
ratio, and saliva protein-bound-iodine activity deter- 
minations. The authors conclude that in the doses given 
for the stated length of time the cobalt-iron preparation 
used does not affect thyroid function nor is it goitro- 
genic 

(These observations are in contrast to those reported 
earlier by Kriss, Carnes, and Gross (J.A.M.A. 157: 
117, 1955. Abst. in Radiology 65: 829, 1955), and the 
latter authors defend their position in the correspond- 
ence columns of a subsequent issue of the J.A.M.A. 
(159: 708, 1955).] Sau. Scuerr, M.D. 

Boston, Mass. 


Evaluation of Peripheral Circulation with Radio- 
active Iodinated Serum Albumin. A Preliminary 
Report. Joseph M. Levenson, Louis E. Jimenez, 
Eli T. Samet, and Morris T. Friedell. Arch. Surg. 71: 
167-170, August 1955. 

Radioactive materials have been used in the study 
of peripheral circulation since 1927. The earlier meth- 
ods depend on the blood flow and diffusion of the iso- 
tope in and out of the vascular bed. In 1952 it was 
verified that serum albumin tagged with I'*! remains 
primarily within the vascular bed for long periods of 
time and that it is a satisfactory substance for studies 
of peripheral circulation when used intravenously. 

In this investigation the apparatus used consisted of 
a scintillation counter, a count rate computer, and a 
graphic recorder. All studies were carried out on the 
lower extremity with the subject lying comfortably on 
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the examining table in a quiet room free from drafts, 
with a relatively constant temperature. With the sole 
of the extremity examined resting lightly in direct con- 
tact with the scintillation counter, 100 to 130 micro- 
curies of radioactive iodinated albumin was injected 
rapidly into an antecubital vein. 

In 10 clinically normal lower extremities the peak of 
radioactivity was reached in approximately four 
minutes. There was an almost immediate response to 
lumbar sympathetic block in the normal extremity, 
directly indicating vasodilation by a rise in radio- 
activity. In the extremity with deficient arterial cir- 
culation, the radioactivity was less than normal. 
There was, however, a definite rise in the number of 
counts per minute in such extremities after a sympa- 
thetic block, the number of counts to reach a plateau 
being roughly doubled. The effect of surgical gangliec- 
tomy was found to parallel the effect of a sympathetic 
block. 

Three graphs. CLaupeE D. Baker, M.D. 

University of Louisville 


Systemic Absorption and Urinary Excretion of RISA 
from Subarachnoid Space. Shelley N. Chou and Lyle 
A. French. Neurology 5: 555-557, August 1955. 

This is a preliminary report of an investigation of 
systemic absorption and clearance of radioactive 
iodinated human serum albumin (RISA) injected intra- 
thecally in the lumbar region and of the rate of diffu- 
sion of RISA in the cerebrospinal fluid along the neural 
axis. 

Eight patients were studied, determinations of radio- 
activity being made at selected points along the spinal 
column. After intrathecal injection of the tracer ma- 
terial (approximately 100 microcuries of RISA diluted 
in 2 c.c. of normal saline solution), diffusion takes 
place immediately both cephalad and caudad. Neither 
the cisterna magna or the parietal area shows a signifi- 
cant accumulation of activity during the first hour 
The cisterna activity then increases, and at the end 
of the second hour the parietal activity level also begins 
torise. The rate of increase in the cisterna magna and 
the parietal area exceeds that of the upper thoracic 
region, probably due to the greater cerebrospinal fluid 
volume in the former. After the eighth hour, activity 
levels over each point change very slowiy, but equilib- 
rium is not established until almost the twentieth 
hour following injection. At approximately twenty- 
four hours the activity in the thigh reaches its peak 
and then decreases gradually, paralleling the decrease 
of all the areas 

The peak of activity in the blood following intrathe- 
cal injection of RISA is reached in about forty hours 
From then on, there is a gradual disappearance of 
RISA from the blood stream. It can be assumed from 
this study that the exchange of RISA between cere- 
brospinal fluid and the blood is in equilibrium at about 
forty hours following intrathecal administration. 
This is in contrast to equilibrium at twenty to twenty- 
four hours when RISA is injected intravenously. 

The peak of urinary excretion of RISA occurs on the 
second day after injection. 

It appears that the optimum interval for isotope 
ventriculographic study is approximately twenty-four 
hours after intrathecal injection of RISA. This is 
when the cerebrospinal fluid activity is highest as com- 
pared to a rising blood activity. 

Four illustrations 
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Radiation Dangers in Diagnostic Radiology. Israel 
E. Kirsh. J.A.M.A. 158: 1420-1423, Aug. 20, 1955. 

The U. S. Public Health Service estimates that there 
are 126,000 x-ray units for diagnosis and therapy in 
this country—50,000 used by physicians and hospitals, 
65,000 by dentists, and 11,000 by osteopaths and chiro- 
practors. In addition, there are 2,000 radiographic 
units in industry and some 30,000 sales people use 
fluoroscopes in shoe fitting. Radium can be bought 
in the open market by individuals unacquainted with its 
dangers. Radioisotopes are being distributed more ex- 
tensively. We are all also exposed to an unavoidable 
source—cosmic radiation—which has been estimated 
as totaling up to 9 r in a lifetime of seventy years. 

The author's main concern is gonadal injury and he 
stresses the harm that may result from small doses of 
radiation, delivered in the course of fluoroscopy and 
diagnostic radiography. He carried out measure- 
ments with diagnostic units for examinations which are 
most likely to affect the gonadal area, namely, studies 
of the lumbosacral spine and of the urinary tract. 
Additional aluminum filtration was found to reduce 
considerably the roentgen output per minute. At the 
present time the fluoroscopy units in his department 
have a 3 mm. aluminum filtration, which on one ma- 
chine has cut the output from 12 r per minute (without 
filtration) to 2.8 r per minute. Addition of 2 mm 
aluminum filtration to radiographic machines reduced 
the dose of radiation by 80 per cent at 50 kv and by 70 
per cent at 100 kv. This additional aluminum filtra- 
tion does not have any effect upon the technical factors 
of radiography. 

The fluoroscope should not be set higher than 3 ma., 
as higher currents add nothing except radiation. The 
use of automatic timers on fluoroscopes and restriction 
of the fluoroscopic beam would also serve to decrease 
radiation dose. 

Another possible approach to the problem of protect- 
ing the gonads in radiographic examination is to place a 
protective lead covering over them. This is feasible in 
the male, but in the female it would probably obscure 
the site being examined. 

The geneticist’s concept of ‘“‘maximum permissible 
exposure” should alert us to the long-range danger for 
individuals and the population as a whole from relatively 
small doses of radiation resulting from fluoroscopy and 
radiography. 

Four tables. Joun P. Fortropou.tos, M.D. 

Hartford, Conn. 


Autoradiographic and Histopathological Studies of 
Thorium Dioxide Patients. The Deposition of Tho- 
rium and Its Daughter Radioelements in the Soft Tis- 
sues and Skeleton Following Thorium Dioxide Ad- 
ministration. W. B. Looney, J. S. Arnold, H. Levi, 
and W.S. Jee. Arch. Path. 60: 173-178, August 1955. 

A number of reports on the late clinical changes fol- 
lowing the internal deposition of radioactive materials 
have been published by the author and his associates 
(see, for example, Arch. Path. 56: 1, 1953. Abst. in 
Radiology 62: 797, 1954; Ann. Int. Med. 42: 378, 
1955. Abst. in Radiology 65: 967, 1955). The pres- 


ent paper describes the autoradiographic and _histo- 
pathologic findings in 2 patients who died ten and nine- 
teen years after thorium dioxide administration. 


Problems relating to the calculation of the amount 
of irradiation received by the body and the Various 
organs are discussed. 

One photograph; 11 autoradiographs and photo. 
micrographs, 4 in color. 


Determination of the Radioactivity of Gallstones Ob- 
tained from Cases of Gallbladder Cancer. Joseph G 
Fortner and William P. Norris. Cancer 8: 687-688, 
July-August 1955. 

The association of gallbladder carcinoma and gall. 
stones has long been recognized. As early as 1912 
Lazarus-Barlow reported on the radium content of gall- 
stones from 6 cases of carcinoma of the gallbladder 
Gallstones obtained from patients without neoplastic 
gallbladder disease were shown to contain no radium 
The obvious conclusion was that the carcinoma was a 
direct result of radiation from the gallstones. 

To confirm the findings of Lazarus-Barlow, the pres- 
ent authors obtained gallstones from 6 patients with 
proved carcinoma of the gallbladder and measured the 
radium content by a thallium-activated sodium iodide- 
crystal scintillation counter, a Lindemann-Ryerson 
electrometer with dual balanced ionization chambers, 
and by coprecipitation of radium with barium chloride 
and counting with an alpha counter. Gallstones from 
benign gallbladders were also analyzed. In no instance 
was a reading obtained that was significantly higher 
than background Joun W. WIitson, M.D 

University of Texas, Dallas 


Some Effects of Radiation on Lymphoid Cells: Part II. 
D. O. Shiels. M. J. Australia 2: 239-242, Aug. 13, 1955 

In a previous paper (M. J. Australia 2: 583, 1954 
Abst. in Radiology 65: 320, 1955) the author has shown 
that the ratio of monocytes plus large lymphocytes to 
small lymphocytes, and the percentage of lymphocytes 
which have granules in the cytoplasm as studied on 
stained blood smears, are both significantly different in 
persons who have been exposed to small amounts of 
ionizing radiation than in normal unexposed controls. 
Further studies have been conducted on 6 individuals 
exposed to small amounts of ionizing radiations over a 
period of months. Three of the studied individuals 
had been exposed to small but unknown amounts of 
radiation for some years but had been away from such 
exposure for several months prior to the commence- 
ment of these tests. The other 3 were younger per- 
sons who had had no history of radiation exposure 
prior to the commencement of the test period. 

It is shown that, in individuals exposed to ionizing 
radiations of small intensity for several months, the 
following changes are demonstrable: an increased ratio 
of monocytes plus large lymphocytes to small lympho- 
cytes, an increased ratio of large to small lymphocytes, 
an increased percentage of lymphocytes with granules 
in the cytoplasm, and an increased percentage of ab- 
normal-appearing monocytes in the stained blood 
smear. Individuals who had had exposure in past 
years showed more marked increases in these values 
than younger persons exposed for the first time. None 
of the ratios were increased for a series of 7 control 
subjects who had had no known radiation exposures 

Five tables. James W. Barser, M.D. 

Cheyenne, Wyo 
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The Effect of Hypophysectomy and X Irradiation 
on Lymphoid Organs and on the Induction of Lymphoid 
Tumors in CS7BL Mice. C. Susan Nagareda and 
Henry S. Kaplan. J. Nat. Cancer Inst. 16: 139-152, 
August 1955 

Few reports on the effects of hypophysectomy on 
tumorigenesis have appeared in the literature. Since 
the pituitary is essential for growth in general, it has 
been suggested that the hormones produced by this 
gland may play an important role in neoplasia as well. 
The authors report experiments on mice in which hypo- 
physectomy had been carried out twenty-eight days 
earlier, when the animals were thirty to forty days old. 
X-ray treatment was given in four whole-body ex- 
posures of 119 r each at eight-day intervals. hymus 
weights of hypophysectomized male mice signifi- 
age. In the females there was no difference in relative 
thymic weight. Relative lymph node weights of both 
sexes were significantly higher in the hypophysec- 
tomized mice then in the control mice. Relative spleen 
weights were almost the same in hypophysectomized 
and control male mice, but in females there was a defi- 
nite decrease following operation. The radiosensitivity 
of lymphoid tissues appeared to be moderately increased 
by hypophysectomy. Experiments and observations 
showed that post-irradiation recovery of the lymphoid 
tissue was slower in the hypophysectomized animals. 

Another experiment revealed that shielding of the 
thigh during total-body irradiation of hypophysec- 
tomized mice accelerated lymphoid tissue recovery. 
Various tests have shown that the absence of the pitui- 
tary does not inhibit the development of radiation- 
induced lymphoid tumors in strain C57BL mice. 
After the first x-ray exposure, with a mean latent period 
of 160 and 180 days, approximately 60 per cent of the 
mice in hypophysectomized and intact irradiated 
groups were found to have lymphomas. Leukemo- 
genesis was just as effectively inhibited in hypophysec- 
tomized as in intact mice by thigh shielding during 
exposure. 

Many authors have reported that hypophysectomy 
effectively inhibits the tumorigenic action of certain 
carcinogenic agents and the pituitary-adrenal axis may 
be involved in the carcinogenic action of azo dyes. 
In this respect, it appears that the mechanism for the 
induction of sarcomas and liver tumors by carcinogens 
in rats differs from that of lymphoid-tumor induction 
by x-ray irradiation in mice. In any case, the authors’ 
observations refute the possibility that the pituitary 
plays a universally essential role in carcinogenesis. 
Hypophysectomy will significantly modify tumor gen- 
esis only in those tissues toward which the pituitary ex- 
hibits distinct growth-conditioning activity. 

Nine graphs; 5 tables. Sam GOKHAN, M.D. 

Mercy Hospital, Pittsburgh 


Functional Studies of the Hyperplastic Spleen of 
Mice Recovering from Radiation Damage. Willie W. 
Smith, Ilo M. Alderman, and H. Jeanette Ruth. Am. 
J. Physiol. 182 : 403-406, August 1955. 

Three experiments were carried out by the authors, 
in an investigation of the hematopoietic properties of 
the hyperplastic spleens of mice recovering from radia- 
tion damage. The first was a study of the differential 
leukocyte count and resistance to experimental infec- 
tion in intact and splenectomized mice; the second, of 
leukocyte mobilization following Pseudomonas infec- 
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tion in sublethally irradiated mice; the third, of the ef- 
fect of homogenate of hyperplastic spleens on survival 
of lethally irradiated recipients. 

Granulocyte counts were found to be substantially 
higher in intact than in splenectomized mice twenty 
days, but not fifteen days, after exposure to 600 r 
Intact mice had a higher resistance than splenecto- 
mized mice to Pseudomonas challenge both fifteen and 
twenty days after exposure to 600 r. This difference 
was greater than could be attributed to differences in 
pre-infection granulocyte count and, allowing for granu- 
locyte differences, it was essentially the same fifteen 
days (spleen weight 64 mg.) as twenty days (spleen 
weight 149 mg.) after irradiation. Mice exposed to 
475 r failed to mobilize granulocytes in response to a 
Pseudomonas infection twelve days after irradiation, 
but showed an increasing degree of mobilization at 
fourteen and sixteen days. The beneficial effect of 
homogenate of hyperplastic recovering spleens on 
lethally irradiated recipients was the same as that 
of homogenate of spleens from normal two-week-old 
mice. 

Two graphs; 3 tables. 


Effect of Parenteral Injections of Particulate Matter 
on Survival of X-Irradiated Animals. Falconer Smith, 
Willie W. Smith, Howard L. Andrews, and Marie M. 
Grenan. Am. J. Physiol. 182: 396-399, August 1955 

Experiments are described which show that the 
post-irradiation parenteral injection of suspensions of 
inorganic particulate matter, including limestone, 
quartz and Pyrex glass, increases the survival of mid- 
lethally irradiated mice by about 22 animals per 
hundred. Comparable increases in survival were ob- 
served in irradiated guinea-pigs and hamsters but were 
not seen in rats given glass particles. Particulate 
matter could be varied in size from <44 to 74 and in 
amount from 5 to 50 mg. without loss of effect on sur- 
vival in irradiated mice 

The protective action of the particulate matter is 
probably associated with an inflammatory response in 
the animal induced by the presence of the relatively 
insoluble particles, enhancing the defenses against the 
infection which follows mid-lethal irradiation 

Two graphs; 3 tables 


Effect of Parenteral Injection of Particulate Matter 
on Resistance of X-Irradiated Mice to Infection. 
Willie W. Smith, Falconer Smith, and Ilo M. Alderman. 
Am. J. Physiol. 182 : 400-402, August 1955. 

A parenteral injection of particulate matter follow- 
ing mid-lethal irradiation was found to increase survival 
in irradiated mice (see preceding abstract). Experi- 
ments described in the present paper support the view 
that this increase in survival is largely due to a reduc- 
tion in the incidence of Proteus and E. coli infection, 
while the incidence of Pseudomonas, which invades and 
kills earlier, was not diminished. 

In mice injected with particulate matter following 
sublethal irradiation, resistance to Proteus or Pseudo- 
monas challenge was increased five to twelve days after 
irradiation, although granulocyte counts in tail blood 
were no higher than in parallel groups not injected with 
particulate matter. Both intraperitoneal and sub- 
cutaneous injections of particulate matter were effec- 
tive against intraperitoneal, subcutaneous, or intra- 
venous challenge. The injection of glass particles 
increased survival to almost the same extent in mice 
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immunized prior to irradiation and subsequently chal- 
lenged with a twofold concentration of Proteus culture 
as in mice not immunized and challenged with a 1:10 
dilution of the culture. 

One graph; 3 tables. 


Mitochondrial Changes in Hepatic Cells of X-Irra- 
diated Mice. Ross C. MacCardle and Charles C. 
Congdon. Am. J. Path. 31: 725-745, July-August 
1955. 

This paper deals with the effect of total-body roent- 
gen irradiation upon the mitochondria of hepatic cells 
in mice. Two hundred and forty-nine mice were ir- 
radiated in groups exposed to 500 r, 900 r and 1,200 r, 
respectively. One hundred and forty-seven unirradi- 
ated mice served as controls. In some instances, the 
mice were deprived of food for twenty-four hours prior 
to x-irradiation and until the time the liver was excised 

The mitochondria of the mouse liver are normally 
found in the form of filaments, globules, and rods. The 
filamentous and rod-shaped mitochondria are polarized 
perpendicular to the blood-vascular surface of the cell, 
and the free ends of the mitochondria are directed 
toward the nuclear membrane. The cellular mito- 
chondria differ according to the zone of the liver lobule 
in which they reside. Filamentous forms predominate 
in the central portion (near the central vein), thicker 
filaments in the mid-zone, and short rods in the pe- 
ripheral cells (near the portal vein). 

Twenty-two fed mice were exposed to 500 r and the 
liver was excised and fixed six to eight hours after the 
irradiation. Only 10 of these mice showed alterations 
in the distribution and form of mitochondria. In the 
mid-zone of the liver lobule many of the mitochondria 
appeared vesiculated and aligned against the vascular 
surface of the liver cell. Peripherally the mitochondrial 
filaments and rods appeared more densely packed. 
There was no indication whether new mitochondria 
were being formed by the cytoplasm or from substances 
absorbed from the blood stream. 

Of 42 fed animals exposed to 900 r total-body radi- 
ation and examined six to eight hours later, 38 showed 
vesiculation, fragmentation, and globulation of the 
mitochondria in the mid-zonal and peripheral cells of 
the lobule. Grossly the mice appeared normal at this 
interval. At twenty-four hours, the mitochondria were 
fragmented and there was wide-spread globulation, and 
the animals were quiet in the cage. At forty-eight and 
ninety-six hours, when the animals appeared moribund, 
there were not only globulation and fragmentation but 
marked diminution in the mass of the mitochondria. 

All of the 35 fed mice exposed to 1,200 r revealed 
mitochondrial changes. Those examined six to eight 
hours after irradiation showed globulation of the mito- 
chondria in the peripheral portal zone and mid-zone, 
with the changes occurring principally in the peripheral 
cytoplasm against the vascular surface of the cell. 
In most of the mice of this group examined at forty- 
eight hours the mitochondria were diminished in num- 
ber, with later changes indicating cellular degeneration. 
It was noted that there was a distinct increase in intra- 
nuclear bodies (nucleoli?). 

A group of mice exposed to the varying doses of 
x-radiation were given intravenous injections of bone 
marrow (obtained from normal mice), which apparently 
protected them against the effects of the radiation, since 
they appeared more active and more normal grossly. 
Following 1,200 r irradiation the hepatic cells in the 
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injected mice were rich in mitochondrial elements, par- 
ticularly in the peripheral portal region, which assumed 
the form of short rods. None of the mice exposed to 
this amount of radiation, however, showed a completely 
normal state of mitochondria. Injected mice irragj. 
ated at 900 r seemed to recapture a normal state of the 
mitochondria of the liver cells. 

It is believed that the alterations of the mitochondria 
represent radiation injury, but on the basis of previoys 
studies it is conceded that these effects are not peculiar 
to x-irradiation. Other factors, such as heat, induce 
similar changes. 

Twelve illustrations; 2 tables. 

Joun W. WILson, M.D 
University of Texas, Dallas 


Recovery from Acute Radiation Injury in Mice Fo|- 
lowing Administration of Rat Bone Marrow. Leonard 
J. Cole, John G. Habermeyer, and Victor P. Bond. J 
Nat. Cancer Inst. 16: 1-9, August 1955. 

This study of the post-irradiation protection of mice 
exposed to lethal radiation by rat bone marrow is an 
extension of a previous study by Congdon and Lorenz 
(Am. J. Physiol. 176: 297, 1954. Abst. in Radiology 63: 
918, 1954). A similar dose of radiation was used, but 
the animals were kept under observation longer and 
some also received cortisone. The authors confirm 
the observation that the heterologous marrow protects 
the animals as late as sixty days after irradiation and 
that, in contrast to homologous bone marrow protec- 
tion, there is a large percentage of late deaths. It is 
suggested that a delayed immunologic response to the 
foreign marrow may account for this. Cortisone ap- 
pears to increase the protective action to some extent 

Two graphs; 3 tables. J. C. Evans, M.D 

Mercy Hospital, Pittsburgh 


The Response of Hypophysectomized Rats to X- 
Radiation and Replacement Therapy. E. A. Seilers 
and John C. Barlow. Radiation Res. 2: 534-537, 
August 1955. 

This paper reports a study of the relative importance 
of some of the individual hormones of the anterior 
pituitary on resistance to radiation and of the effects 
of certain hormones whose activity or production is af- 
fected by the anterior pituitary. 

Hypophysectomy was found to reduce the resistance 
of rats to x-irradiation (400 or 600 r of whole-body ir- 
radiation). Of the various materials given to hypo- 
physectomized rats after irradiation (ACTH, growth 
hormone, insulin, thyroxine, cortisone, testosterone), 
only thyroxine increased the percentage survival. 
Hypophysectomized irradiated animals given insulin 
died sooner than the hypophysectomized irradiated 
controls. 

One table. 


Role of Hypotension in the Initial Response of X- 
Irradiated Chicks. S. P. Stearner, A. M. Brues, M 
Sanderson, and E. J. Christian. Am. J. Physiol. 182: 
407-410, August 1955. 

The early mortality that follows total-body exposure 
of young chicks to doses of ionizing radiations above 
LD 50/30 is dose-rate dependent. Although progres- 
sive renal failure has been shown to precede death in the 
early period after irradiation, results of partial-body 
exposures have established that renal failure may also 
occur without direct exposure of the kidneys, indicat- 
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ing that indirect effects play a role in the renal dys- 
function. The syndrome associated with the initial 
reaction suggests that a generalized circulatory collapse 
may be involved. The present report is concerned with 
the hypotensive response in the initial period after 
irradiation and its relation, in both partially and total- 
body irradiated chicks, to early renal failure. 

In young chicks, a severe hypotension developed dur- 
ing the initial period following exposure to 1,000 r x- 
rays (43 r/min.). Birds that failed to survive the 
first twenty-four hours showed a small drop in blood 
pressure soon after exposure and a more drastic fall 
duriag the last half of the survival period. The early 
hypotension was not associated with any significant 
renal dysfunction, but complete anuria was seen as 
more severe hypotension developed. Shielding the 
kidney region during irradiation prevented direct 
damage to the kidneys, but did not prevent either 
severe hypotension or renal failure. On the other 
hand, local irradiation of the kidney region had no ef- 
fect on the blood pressure, but frequently caused suffi- 
cient direct renal injury to result in a fatal uricemia. 
Effects of sustained hypotension produced by controlled 
hemorrhage indicate that the low arterial pressure dur- 
ing the last half of the post-irradiation survival period 
was insufficient to maintain normal renal function. 

Four figures. 


The Effects of Dose Rate Variation of Fission Neu- 
trons and of Co® »-Rays on Survival in Young Chicks. 
Howard H. Vogel, Jr., and S. Phyllis Stearner. Radia- 
tion Res. 2: 513-522, August 1955. 

The authors describe a study of the survival of young 
chicks exposed to fast neutrons and to y-rays at dif- 
ferent dose rates and of the relative biological effective- 
ness (RBE) of these two ionizing radiations in causing 
lethality in the chick. 

Three-day-old white leghorn chicks were irradiated 
with fast neutrons at dose rates of 1 rep/min. and 4 
rep/min. Twenty-one-day mortality curves were con- 
structed for each dose rate. The survival of the chicks 
exposed at the lower dose rate was markedly higher 
than for those exposed at the higher rate, the 21-day 
LD 50 being 306.5 + 4.1 rep and 236.0 + 3.9 rep, re- 
spectively. Also, the slope of the mortality curve at 
the lower intensity was less than that of the 4-rep/min. 
exposures, 

Similar survival curves were constructed for chicks 
exposed to Co y-rays at 6 r/min., 12 r/min., and 22 
r/min. Combined data for the two higher dose rates 
(which were not significantly different) showed a 21- 
day LD 50 of 878.4 + 19.4r. When the low dose rate 
of 6 r/min was used, this figure was increased to 1207.4 
+ 21.9 r. 

After exposure to the higher dose rates of both these 
ionizing radiations, an early mortality was evident dur- 
ing the first two days after irradiation. This response 
was similar to that seen after x-ray exposures at dose 
rates of 15 r/min. or higher. Autopsy examinations 
indicated a high incidence of visceral hemorrhages. 
This early mortality and the correlated pathological 
findings were not commonly observed after low-dose 
tates of x-rays, y-rays, or fast neutrons. 

The relative biological effectiveness of fast neutrons 
and Co® +-rays for producing 21-day lethality in the 
chick was found to be 3.72 when the high-dose rate sur- 
vival curves were compared. 

Three figures. 
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Susceptibility to Thrombosis in Normal Young, Aging, 
Cortisone-Treated, Heparinized and X-Irradiated Ham- 
sters as Tested by Topical Application of Thrombin. 
Herbert J. Berman, George P. Fulton, Brenton R. Lutz, 
and David L. Pierce. Blood 10: 831-840, August 1955 

Thrombin applied topically to the everted cheek 
pouch of the hamster produces platelet thrombo- 
embolism, varying in degree according to the condition 
of the animal. The authors describe such in vive tests 
for measuring susceptibility to platelet thrombosis. 

Results of their experiments showed that thrombin 
applied topically produced platelet and not red thrombi 
in exposed, uninjured blood vessels with circulating 
blood. Red thrombi were produced in stagnant blood. 
Thrombus formation occurred in the venules for the 
most part and seldom in arterioles or capillaries 
Thrombus susceptibility was found to increase with age 
and during cortisone treatment and to decrease after 
heparin injection and following large doses of whole 
body x-irradiation. 

No significant change occurred in thrombus suscepti- 
bility (as compared with the controls) during the first 
four to five days following irradiation. The decreased 
susceptibility was demonstrated at six to eleven days, 
and a correlation was found with the platelet count 
With a thrombocytopenia of 50,000 platelets per cubic 
millimeter or lower, platelet thrombi were not pro- 
duced by thrombin solutions, even by those of 100 per 
cent concentration. The blood usually continued to 
circulate, but red thrombi formed eventually. With 
platelet concentrations of 100,000/cu.mm. or more, 
the susceptibility of platelet thrombosis remained 
within the range established for the control hamsters 

Four photomicrographs; 7 graphs. 

FRANK T. Moran, M.D 
Auburn, N. Y. 


Radiation Studies on the Monkey Eye. I. Ef- 
fects of Gamma Radiation on the Retina. David V. L 
Brown, Paul A. Cibis, and John E. Pickering. Arch 
Ophth. 54: 249-256, August 1955. 

Co® gamma radiation of 10,000 r was delivered at a 
rate of 1,000 + 50 r/min. to the head (body shielded) 
of 16 monkeys, to the body (head shielded) of a second 
group of 16 monkeys, and to the whole body (including 
head) of a third group of equal size. Five other mon- 
keys served as controls. The animals were killed by 
decapitation at intervals of 2, 4, 8, 12, 24, 48, 72, and 
96 hours following irradiation. 

Animals in the second group, those receiving radia- 
tion to the body only, showed no ocular reaction except 
for the presence of a very small number of cells visible 
in the anterior chamber at each examination. These 
either had disappeared completely or were seen to be 
adherent to the anterior lens capsule in animals sur- 
viving up to ninety-six hours. 

Changes seen in the eyes of animals whose heads were 
irradiated were essentially similar to those seen in the 
animals receiving whole-body irradiation. Clinical 
manifestations consisted of severe iridocyclitis, retinal 
edema, papilledema, severe hypotony, and, in a few 
cases, punctate and flame-shaped retinal hemorrhages. 
Histological abnormalities consisted chiefly of pyknosis 
of the rod nuclei (apparent as early as two hours follow- 
ing irradiation) and degenerative sequelae in the outer 
nuclear and bacillary layers. Both clinical and histo- 
logic changes developed in a definite time pattern 

Eleven photomicrographs; 1 table. 











932 ABSTRACTS OF CURRENT LITERATURE 


Comparison of Cytologic Effects Produced by 220 
kV, Roentgen Rays, Radio-Iridium Ir'*? Gamma Rays 
and 30 MeV, Roentgen Rays in the Microspores of 
Tradescantia bracteata. K. C. Bora. Acta radiol. 
44: 129-144, August 1955. 

For more complete information on the relative bio- 
logical efficiency of higher energy roentgen rays, fil- 
tered and pulsed 30-MEV> roentgen rays from a syn- 
chrotron were compared with 220-kvp roentgen rays 
from a Maximar therapy machine and gamma rays of a 
mean energy 0.4 MEV produced by radio-iridium, Ir!®*. 
In 1953 a preliminary report of this study was published 
by Mitchell, Smith, Allen-Williams, and Braams (Acta 
radiol. 40: 603, 1953. Abst. in Radiology 63: 622, 
1954) 

In the present study cytologic changes in the micro- 
spores of Tradescantia bracteata were determined as 
biologic criteria 

In equivalent doses, 220-kv roentgen rays produced 
more chromatid and chromosome aberrations than 
0.4-MEV gamma rays from Ir!*? or 30-MEV roentgen 
rays from the synchrotron. The radiation from 0.4- 
MEV gamma rays and 30-MEV roentgen rays did not 
produce significant quantitative or qualitative dif- 
ferences in chromosomal injury. It was found that 
equal doses of 30-MEV roentgen rays and 0.4-MEV 
gamma rays produce like frequencies of chromosomal 
changes at low dosage levels (100-500 r), but with 
higher doses (600—1,000 r) ‘‘the same dose of the former 
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radiation produces lower frequencies of all types of 
aberration.”’ 
Four diagrams; 2 photographs; 6 tables 
SuE L. Nickey, M.D 
University of Texas, Dallas 


Certain Effects of Irradiation and Chemotherapy on 
Cellular Division and Differentiation. Nathan RB 
Friedman, James A. Sargent, and Eileen Drutz. 
Cancer Res. 15: 479-484, August 1955. 

Analysis of the reactions produced in tissues of rats 
by irradiation or the administration of chemotherapeu- 
tic agents reveals that such factors do more than inter- 
fere with cellular division. Some modalities inhibit the 
completion of mitosis in cells with the capacity of 
multiplication, some interfere with premitotic nuclear 
metabolism, and others inhibit an earlier cytoplasmic 
phase of synthesis. A comparable interference with 
cytoplasmic synthesis and an inhibition of differentia- 
tion are exercised by some of the drugs on the somatic 
cells which lack the ability to divide, while irradiation 
in therapeutic doses and other chemical agents do not 
interfere with differentiation. Although tumors in 
general are presumed to arise from reserve cells, spon- 
taneous differentiation occurs not uncommonly. The 
possibility of enhancement of the tendency to differen- 
tiate is a relatively neglected but important effect of 
irradiation and selective chemotherapy. 

Six photomicrographs; 9 charts. 
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A. , and HAAS, L. L.: Application of the betatron to the 
treatment of brain tumors (ab), Jan., 151 
ARNOLD, JAMES G.., Jr.: Clinical manifestations of spondylo- 
chondrosis (spondylosis) of the cervical spine (ab), April 
634 
ARNOLD, J. S. See LOONEY, W. 
—- CHIARI MALFORMATION. See Brain, abnormali- 


ARNOST, LANYI: X-ray diagnosis in backache by use of plain 
roentgenograms (ab), May, 795 
ao. A., BYWATERS, E. G. L., and FEARNLEY, G. R.: 
Lung lesions in rheumatoid arthritis (ab), May, 779 
ARONSON, NEAL, and RANSOHOFF, JOSEPH: Chronic 
extradural hematoma of the posterior fossa. A case with 
. enn pneumoencephalographic finding (ab), Jan., 


ARRIETA SANCHEZ, L.: A new radiographic sign in the 
obstruction ef the terminal ileum (ab), April, 629 

ARSENIC, RADIOACTIVE. See Radioactivity 

ARTERIES 


See also Aneurysm; Aorta; Arteriosclerosis Brain; 
Cardiovascular System; Extremities; etc 
brachial 


vertebral angiography by retrograde = amg of brachial 
artery (ab), Purdue L. Gould et al, May, 77! 
carotid. See also Thrombosis 
angiography in cerebral tumors (ab), G. R. Hoffmann et al 
Jan., 125 
angiography in management of intra- and suprasellar tumors 
(ab), R. A. Money and G. K. Vanderfield, March, 454 
behavior of pial vessels during and after intracarotid injec- 
tion of roentgen contrast media (ab), H. W. Schmidt, 
June, 900 
—calcification of cavernous portion of internal carotid artery 
(ab), Angelo Nerli, May, 776 
carotid angiography clinical evaluation of 200 consecutive 
cases (ab), Dwight Parkinson and A. E. Childe, Feb 
297 


cerebral. See Brain, blood supply 
choroid 
anterior choroid artery in cerebral angiography (ab), Mario 
Lenzi, May, 774 
arteriographic anatomy of anterior choroidal artery (ab) 
Aldo Morello and Irving 5S. Cooper, March, 455 
coronary. See Coronary Vessels 
digital 
arteriographic appearances of digital arteries of hands in 
Raynaud's disease (ab), R. B. Lynn et al, Jan., 138 
femoral 
femoral arteriography in diagnosis of segmental arterio- 
sclerosis obliterans (ab), Charles M. Greenwald et al, 
June, 908 
fractionation technic in translumbar aortography and 
femoral arteriography (ab), Martin Langsam et al, May 
784 
occlusion. See also Brain, blood supply 
arteriography in segmental arterial occlusion (ed), Howard 
~P. Doub, Jan., 107 
pulmonary. See also Lungs, blood supply; Thrombosis 
anomalous pulmonary arteries (ab), Saul F. Landry, Jr., and 
John S. Salatich, Jan., 137 
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ARTERIES cont 
renal. See also Aneurysm, renal 
_arterial infarction of kidney (ab), J. George Teplick and M. 
William Yarrow, March, 474 
roentgenography. See Arteriosclerosis; other subheads under 
Arteries 
subclavian. See also Aneurysm 
—dysphagia lusoria: clinical aspects in the adult (ab), Eddy 
D. Palmer, April, 625 
uterine . . . . 
—arteriography: its value in diagnosis of uterine fibromyoma, 
tubal pregnancy, adnexal tumor, and placental site locali- 
zation in cases of intra-uterine pregnancy (ab), Ingmar 
Fernstrém, Jan., 146 
vertebral 
—vyertebral angiography by retrograde injection of brachial 
artery (ab), Purdue L. Gould et al, May, 775 
-yertebral angiography: percutaneous atlanto-occipital 
method (ab), Henry A. Maslowski, May, 774 
-vertebral arteriography of brain: detailed diagram of 
qptestes branches in fronto-occipital roentgen view (ab), 
F. Plaut, June, 900 
ARTERIOGRAPHY. See Arteries; Arteriosclerosis; etc 
ARTERIOSCLEROSIS 
arteriography in pene arterial occlusion (ed), Howard 
P. Doub, Jan., 107 
—dysphagia associated with sclerosis of aorta (ab), P. G. 
Keates and O Magidson, Feb., 299 
femoral arteriography in diagnosis of segmental arterio- 
sclerosis obliterans (ab), Charles M. Greenwald et al, 
June, 908 
-serial arteriography in peripheral atherosclerosis (ab), C. 
Malchiodi and A. Rabaiotti, June, 907 
ARTHRITIS 
See also Arthritis, Rheumatoid; Spine 
ae to diabetic arthropathy | (ab), H. Goecke, June, 


ARTHRITIS, RHEUMATOID 
—lung lesions (ab), A. Aronoff et al, May, 779 
-major undesirable side-effects resulting from Prednisolone 
and Prednisone (ab), Alfred J. Bollet et al, April, 630 
-protrusio acetabuli in rheumatoid arthritis, Currier Mc- 
Se Maxwell H. Poppel, Nathaniel Poker and Harold 
G. Jacobson, Jan., 32 
ARTHROGRAPHY. See Elbow; Hi 
ARVIDSSON, H., and JOHANSSON, (e 
elbow joint (ab), April, 635 
ASBESTOSIS. See Pneumoconiosis 
ASCITES 
effect of x-irradiation on growth of Ehrlich ascites tumor 
ab), Laszlé Révész, April, 647 
—experiences in use of radioactive colloidal gold in treatment 
of carcinoma of ovary (control of ascites) (ab), Charles L. 
Lewis, May, 804 
experimental and clinical studies with radioactive colloidal 
gold in therapy of serous effusions arising from cancer 
ab), Campbell Moses et al, Jan., 156 
treatment of peritoneal mesothelioma (with ascites) with col- 
loidal gold; case (ab), Raymond G. Rose et al, March, 482 
ASH, C. L., and MILLAR, O. B.: Radiotherapy of cancer of the 
tongue and floor of the mouth (ab), March, 476 
ASH, RACHEL. See FRIEDMAN, SIDNEY 
ASTA, JOSEPH J. See TAUFIC, MANSUR 
ASTHMA 
—acute diffuse pneumonia of asthmatics (ab), Benjamin 
Felson and Henry Felson, June, 902 
ASTRAGALUS 
—os trigonum (ab), A. McDougall, April, 635 
ASZTALOS, F., and HORVATH, I.: A contribution to the 
question of phlegmonous gastritis which does not take an 
acute course (ab), March, 463 
ATELECTASIS. See Lungs, collapse 
ATHEROSCLEROSIS. See Arteriosclerosis 
ATLAS AND AXIS 
—tadiological criteria and familial occurrence of primary 
basilar impression (ab), J. W. D. Bull et al, April, 616 
ATOMIC BOMB 
criteria for evaluating gamma radiation exposures from fall 
out following nuclear detonations, Gordon M. Dunning, 
April, 585 
refractory anemia occurring in survivors of atomic bombing 
in Nagasaki, Japan (ab), Robert D. Lange et al, Feb., 323 
— al radiation in civil defense, Edwin G. Williams, April, 


ATOMS 
—Atoms for Peace awards, June, 893 

ATROPINE 

eee ll and practical significance of periulcerous inflam- 
mation (atropine test) (ab). E. Otvés, April, 628 


7 D, S. 
AUTORADIOGRAPHY. See Radioactivity 
AVIATION MEDICINE 
—some aspects of aviation medicine in regard to radiological 
hazards (ab), Denis Wilson and G. H. Dhenin, Feb., 323 
AXEN, OLIVER. See BULOW, KNUT 


Arthrography of the 


B 
BACHOFER, C. S., and PAHL, GEORGE: Influence of ex- 


tended temperature treatments on recovery of x-irradia- 
ted Ascaris eggs (ab), Jan., 165 
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BACKACHE 
—clinical significance of transitional lumbosacral vertebra 
relationship to back pain, disk disease, and sciatica (ab), 
Frank E. Stinchfield and William A. Sinton, Jan., 145 
—x-ray diagnosis by use of plain roentgenograms (ab), Lanyi 
Arnost, May, 795 
BACTERIA 
—effect of ionizing radiation on phagocytosis and bactericidal 
power of blood. I. Effect of radiation on migration of 
leukocytes (ab), I. L. Shechmeister and M. Fishman, Jan., 


—effect of ionizing radiation on phagocytosis and bactericidal 
power of blood. II. Effect of radiation on ingestion and 
digestion of bacteria (ab), M. Fishman and I. L. Shech- 
meister, Jan., 164 

—histopathology of bacterial infection in irradiated mice (ab), 
Charles C. Congdon et al, Jan., 161 

— = — | at low rr yw of x-irradiated E. coli 

W. Pratt et al 165 
BAGGETT, TERE. and WARD, H. “Mesenteric thrombosis; 
early radiographic sign, ‘with report of a case (ab), March, 


BAILEY, “ORVILLE T. See McLAURIN, ROBERT L. 

BAILEY, PERCIVAL. See ARNOLD ARTHUR 

BAILY, NORMAN A.,and BEYER, NORMAN S.: Beam quality 
determinations for a 2-Mvp resonance type x-ray genera- 
tor, April, 572 

BAKER, ROGER, and GORDON, ROBERT: Effect of total 
body irradiation on experimental renal transplantation 
(ab), March, 486 

BAKER, WILLIAM H., NATHANSON, IRA T., and SELVER- 
STONE, BERTRA Use of radioactive potassium (K **) 
J me any of benign and malignant breast tumors (ab), 


BAKER, WILLIAM J., PORTNEY, FRED R., and FIRFER, 
RA YMOND: A study of x-ray hazards of retrograde 
urograph (28). May, 806 
tk ag cYst. Knee 
BALZ, G., BIRKN ER, a and WACHSMANN, F.: Experi- 
” mental investigations on absorption of roentgen rays in 
various tissues (ab), May, 807 
BANDL’S RING. See Labor 
BANTHINE 
—comparative effects of Pamine, Banthine, and placebos on 
gastrointestinal motility. I Radiographic study in 8 
adult subjects tested when fasting and after three weeks 
administration of agents (ab), William P. Chapman et al, 
Feb., 301 
comparative effects of Pamine, Banthine, and placebos on 
gastrointestinal motility. II. Radiographic study in 8 
adult subjects tested when fasting and following adminis 
tration of a standard meal (ab), William P. Chapman 
et al, Feb., 301 
BARBIERI, L. L.: Study of the index of conversion of radio- 
active iodine as a test of thyroid function (ab), May, 802 
——See SCAZZIGA, B. R. 
BARIU 
See also Intestines, roentgenography; Intussusception 
—granuloma of lung due to radiographic contrast medium 
(ab), Franklin Fite, April, 621 
—results of intraperitoneal injection of barium sulfate contrast 
—S experimental study (ab), Saul Kay and Sun 
hoy, Jan., 149 
BARLOW, JOHN Cc. and SELLERS, E.A.: Effect of growth 


hormone on recovery from exposure to x-radiation (ab), 


tee LLERS, E. A, 
BARNES, BENJAMIN A , SHAW, ROBERT S., LEAF, ALEX- 
ANDER, and LINTON, ROBERT R.: Oliguria following 
diagnostic translumbar aortography. Report of a case 
(ab), April, 623 

BARNES, DAVID W. H., and LOUTIT, JOHN F.: The radia- 

— recovery factor oa es by the Polge-Smith- 
Parkes technique (ab), 

BARR, WALLACE, and CHAR ERIS, ALXEXANDER A. : The 
treatment of 850 cases of simple uterine haemorrhage by 
intra-uterine application of radium (ab), Feb., 317 

BARRETO NETO -M See de CARVALHO AZEVEDO, A. 

BARRIERE. See CORNET. 

BARRY, WILLIAM F., Jr.: 
May, 740 

mer examination of the abdomen in acute pancreatitis 
June, 91 
BASILAR ‘IMPRESSION. See Atlas and Axis 
ASS, MURRAY H. See MOSELEY, JOHN E. 

BASSANI, G.: Anatomic-radiographic studies of the prever’-- 
bral retromediastinal space (ab), March, 458 

——-- FRANK: The problem of evaluation of cancer .! 

A plea for the use of controls (ab), April, 642 

BATTERSBY, AMES S. See RIBERI, ELO 

BAUER, FRANZ K., and STEFFEN, CHARLES G. Radioactive 
phosphorus in the diagnosis of skin tumors. Differentia- 
tion of nevi, malignant melanomas, and other skin tumors 
(ab), April, 643 

a age L. a _ SALINE, MYRON 

L. See LO 

BAYLIN, NGEORGE J. on NS SHINGLETON, WILLIAM W. 

BEACH, wines See KELLY, LOLA S. 

BEAN, ‘WILL Dyschondroplasia and hemangiomata 
“(Meferd’s waives (ab), April, 633 
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———. A. G., and KUNKEL, H. G.: Metabolic studies in 
Wilson's diorase using Cu** (oy Feb., 321 
BEATTIE, JOHN W. See HAAS EWIS L. 
BECKER, MARTIN S., MARBACH, A. HERBERT, and 
SCHINFELD, LOUIS Intestinal obstruction follow- 
ing the use of a water- —¥.. contrast medium (Medo- 
paque-H) in hysterosalpingography. Case report (ab), 
Feb., 309 
sescus®. CLAYTON T., PEALE, AUGUSTIN R., and 
ROBBINS, ROBERT: Nitrogen mustard and x-ray in 
the pooh. of pulmonary metastases from choriocarci- 
— (ab), Jan., 154 
BEGG, A. C.: The vascular pattern as an aid to the diagnosis 
of peo tumours (ab), June, 915 
eee ~~ rt Aortography in renal artery aneurysm 


BEIERWALTES, WILLIAM H. See OLMSTED, LEVONA W. 
BEILER, D. D. See HINKEL ,C. L. 
BELL, A. L. L., IMMERMAN, LEWIS L., and ARCOMANO, 
JOSEPH: Body-section cholangiography Foes a new 
travenous medium (Cholografin), Jan., 8 
BENJAMIN, de A., er ty FREDERIC tT, RAMSEY, 
GEORGE H., WATS ON, JAMES S., WEINBERG, 
SYDNEY, and SCOTT, W w. W:: Cinefluorographic studies 
of bladder and urethral function (ab), Feb., 
BENNETT, LESLIE R. See DOW NDREW 4 
ao JOHN A. See CHAPMAN, ” WILLIAM P. 
BERAUD, T. See SCAZZIGA, B. R 
BERENBERG, ARNOLD L. See FLEISCHNER, FELIX G. 
BERG, HAROLD F., CHRISTOPHERSEN, WILLIAM M., and 
‘BRYANT, pa RAY: Tolerance of bronchial wall to high 
level dosage of radioactive colloidal gold following intra 
pronchis injection om, March, 483 
BERG S.M. See GERSHON-COHEN, J. 
BERGSTRAND, I., and EKMAN, C.-A.: Percutaneous lieno 
portal venography | (ab), March, 460 
BERGSTROM. INGMAR. See MAGNUSSON, GOSTA 
BERK, J. DWARD, STAUFFER, HERBERT M., SHAY, 
HARRY, and KARNOFSKY, ROBERT E.: The normal 
and abnormal biliary tract as shown by intravenous 
cholecystography and cholangiography (ab), Jan., 141 
BERMAN, HERBERT J., FULTON, GEORGE P., LUTZ, 
BRENTON R., and PIERCE, DAVID L.: Susceptibility 
to thrombosis in normal young, aging, cortisone-treated, 
heparinized and x-irradiated hamsters as tested by topical 
application of thrombin (ab), June, 931 
BERMAN, JACOB K., JUDY, HUBERT E., MORI, VICTOR, 
and TOSICK, WILLIAM A.: Extraluminal mediastin 
ography as an aid in the diagnosis of mediastinal disease. 
Preliminary report (ab), Feb., 295 
BERMAN, M., LL, J. E., and HESLIN, J.: Some physical 
considerations governing the choice of internally ad 
ministered radioisotopes for sherapy. Jan., 106 
BERNARD, ETIENNE, and WOLFF, CH.: Labile and migra- 
y pulmonary infiltrate my eosinophilia (ab), Jan., 131 
BERNARD! LOUIS J., DUTTON, ARTHUR M., and RADA- 
OVICH, MICHAEL: Effect of thorium dioxide (Thoro 
ak on metastases of the Walker carcinoma 256 and the 
relation of tumor size to frequency of metastases (ab) 
April, 649 
BERNSTEIN, ALFRED J. See CHUSID, EMANUEL 
BERRY, JOHN F., ROBBINS, JOHN J., and PIRKEY EVER- 
ETT L o3 Abdominal aortograp »hy (ab) ion. a 
BERSON, SOLOMON A. See YAL WwW, ROSAL 
BERTRAND, CHARLES A., and COOLEY, ROBERT W.: 
Congenital aneurysm of the left ventricle A case report 
(ab), June, 905 
BERVEN, SiO awarded medal of Centre Antoine Béclére, 
112 


Jan 
BERYLLIUM 
-beryllium poisoning (beryllosis): x-ray manifestations and 
advances in treatment (ab), H. E. Tebrock, May, 782 
detection of beryllium by means of the Be® (a, n,)C!? reac- 
tion (ab), Erik Odeblad and Giuseppe Nati, Jan., 158 
radioactive. See Radioactivity 
BETA RAYS. See Radioactivity; Radiotherapy; Radon 
BETATRON 
See also Electrons 
application of betatron to treatment of brain tumors (ab), 
Arthur Arnold et al, Jan., 151 
—comparison of effectiveness of radiations x different energies 
in producing chromosome breaks (ab), T. J. Arnason and 
Margaret Morrison, Jan., 165 
—contaminant dose from incident neutrons associated with 
22.5-Mev x-rays from a betatron, W. Ernst and J. Ovadia, 
Jan., 105 
-radiation protection measurements in relation to the addi- 
tional dose caused by neutrons during operation of a 15 
Mev betatron (ab), D. Hofmann, April, 652 
BEUTLER, ERNEST. See WEINSTEIN, IRWIN M. 
BEYER, NORMAN S. See BAILY, NORMAN A. 
BIANCHI, G.: Choice of a contrast medium for bronchography, 
(ab), April, 617 
BICK, EDGAR M.: Vertebral osteophytosis. Pathologic basis 
of its roentgenology (ab), April, 634 
BICKHAM, CHA nxt > Jr._ See Be OE AUBREY 2. 
BIERMAN, HOWA R:, KEL EITH H., WHIT 
LAURENS P., COBLENTZ. ALEXANDER, and FISHER’ 
ARTHUR: Transhepatic venous catheterization and 
venography (ab), June, 907 
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eee J. R.: Bronchial carcinoma: survey of 317 patients 
Feb., 315 
BILE pucts 
See also Biliary Tract 
common bile duct in pompebetneestoctony patient (ab), 
David M. Sklaroff et al, Feb., 
-radiologic features of cee tf duodenal ulcers into 
extrahepatic biliary ducts (ab), Vinci Grossi, Jan., 139 
—stones in common duct: role of operative cholz angiography 
(ab), E. S. R. Hughes, April, 631 
-visualization by intravenous injection of new medium (Cho- 
lografin) (ab), Alexander J. Link et al, June, 913 
BILIARY TRACT 
See also Bile Ducts; Gallbladder 
body-section cholangiography with a new intravenous 
medium (Cholografin), A. L. L. Bell, Lewis L. Immerman 
and Joseph Arcomano, Jan., 84 
cholangiography: critical analysis (ab). Herbert G. Kantor 
et al, Jan., 140 
cholangiography: simplified technic (ab), G. M.A Fortier, 
Feb., 304 
cholegraphy: the new contrast medium Biligrafin (ab), 
Heinz Oeser and Walter Frommhold, March, 465 
Cholografin (ab), R. Hastings-James and A. J. Glazebrook, 
Feb., 305 
criticism of ‘‘comparative’’ investigations with new contrast 
media (ab), Walter Frommhold, June, 913 
indications for intravenous choledochography; preliminary 
report (ab), W. S. C. Hare, April, 631 
indications for use of operative eg ed (ab), Wm. 
E. Sullens and George A. Sexton, Feb., 30 
intravenous cholangiography (ab), Gonzalo Esguerra-Gémez 
and Alfonso Castro-Riafio, May, 790 
intravenous cholangiography (ab), H. Stephen Weens et al. 
June, 912 
normal! and abnormal biliary tract as shown by intravenous 
cholecystography and cholangiography (ab), J. Edward 
Berk et al, Jan., 141 
oral cholangiography and the pancreas in radiology (ab), 
A. Hudak, Jan., 14 
radiologic observations on Vesipaque, a new compound for 
study of biliary system, containing three iodine atoms 
(ab), Serse Zanetti, Feb., 305 
rapid examination: a new technic with Biligrafin (ab), 
N. H. Aldridge, Feb., 305 
side-effects of Biligrafin (ab), Georg Theander, March, 466 
simple polyethylene catheter for operative cholangiography 
(ab), Louis H. Block and Theodore L. Orloff, May, 790 
—visualization biliary tract in nurslings; preliminary re- 
port (ab), T. Valledor et al, April, 631 
BILIGRAFIN. Mai Biliary Tract 
BILLINGS, F. T., Jr., and COUCH, O. A., Jr.: Pericardial 
calcification and histoplasmin sensitivity (ab), Jan., 136 
BIMLER, R.: Simultaneous demonstration of skeleton and 
— contour (composite roentgenophotogram) (ab), 
Feb., < 
BINDER, “t- _—— signs of primary staphylococcic pneu- 
monia in infancy and early childhood (ab), March, 456 
BINHAMMER, ROBERT T., METZ, GEORGE, SCHNEIDER, 
MARTIN, and FINERTY, JOHN C.: Histopathologic 
changes in irradiated rats protected by parabiosis (ab), 
April, 648 
See METZ, GEORGE 
BIORCK, GUNNAR. See BULOW, KNUT 
BIOLOGY 
-biologic fundamentals and recent concepts in inflammatory 
irradiation and functional roentgen therapy (ab), Eber- 
hard Scherer, May, 801 
electrical technics in medicine and biology; 9th annual 
conference, May, 764 
radiation dosimetry in biological research, J. E. Morgan 
and F. Ellinger, June, 877 
BIRKNER, R. See BALZ, G. 
BIRRELL, J. H. W.: The jugular body and its tumour (ab), 


Feb.. 290 

BISHOP, CLARENCE A., and LIPIN, RAYMOND J.: Pri- 
mary cyst re of the diaphragm Report of a 
case (ab), April, 62: 

BISHOPRIC, GEORGE & GARRETT, NORMAN H.., and 
NICH OLSON, WILLIAM M.: Thyroidal uptake of 
radioactive iodine as modified by an iodine-restricted 
diet (ab), March, 480 

BISTOLFI, FRANCO. See BOLOGNESI, MINO 

BJORK, VIKING O., KJELLBERG, SVEN R., MALMSTROM, 
GUNNAR, and RUDHE, ULF: Diz agnosis of mitral 
insufficiency (ab), March, 459 

BLACK, A. See WHITAKER, WILLIAM 

BLACK, D. A. K., DAVIES, . E. F., and EMERY, E. W.: 
Disposal of radioactive potassium injected intravenously 
(ab), March, 482 

BLACK, ROGER. See BOLLET, ALFRED J. 

BLADDER 

cancer 
-aimed intracavitary irradiation with radiothulium (ab), 
~ H. Heuwieser and W. Horst, Feb., 321 
contribution of radiotherapy to treatment (ab), Alan J. M. 
Nelson, Feb., 315 
—experience with implantation of radon seeds: comparison 
of results with other forms of treatment (ab), John L. 
Emmett and James R. Winterringer. Feb., 316 
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ER, cancer—cont. 
por een by radioactive cobalt (ab), Egon Wildbolz and 
Guelfo G. Poretti, May, 
—treatment of tumors of pelvic cavity with supervoltage 
radiation (ab), J. G. Trump et al, June, 92: 
—use of radioactive cobalt (Co) in treatment of tumors 
(ab), Vincent Vermooten, May, 805 
—use of radioactive gold in treatment of carcinoma; 8 cases 
(ab), Charles M. Nelson, Jan., 156 
inflammation ; ; ; 
—hemochromatosis with diabetes, associated with cystitis 
emphysematosa, Herbert R. Zatzkin, May, 744 
ntgenography 
a ceneghie studies of bladder and urethral function 
(ab), John A. Benjamin et al, Feb., 309 
tumors 
—radioactive yttrium (Y) as possible adjunct in treatment 
of papillomatosis (ab), J. Einhorn et al, Feb., 32 
—value of preoperative radiation in reduction in size of single 
and multiple papillary tumors (ab), Daniel R. Higbee, 
Feb., 316 
BLAHD, WILLIAM H., BAUER, FRANZ K., LIBBY, RAY- 
MO ND L., and ROSE, AUGUSTUS S.: Radioisotope 
studies in ‘neuromuscular disease. 2. Studies in mus- 
cular dystrophy and myotonia dystrophica with sodium” 
and potassium*® (ab), Jan., 157 
BLANK, LEO. See RIGLER, LEO G. 
BLATZ, HANSON. See SOLON, LEONARD R. 
BLAZIK, CHARLES F. See ZAINO, COSTANTINO 
BLICKMAN, J.R. See BOEREMA 
BLOCK, LOUIS H., and ORLOFF, THEODORE L.: Simple 
polyethylene catheter for operative cholangiography 
(ab), May, 790 
BLOOD 
See also Anemia; 
Leukocytes; etc 
—blood-drop determination of Au'* in prostate therapy 
(ab), Wayne M. Rounds and Titus C. Evans, April, 
644 
—effects of 50 r and 25 r fractional daily total-body y-irradia- 
tion in the burro (ab), John H. Rust et al, May, 808 
—uptake of radivactive sulfate by elements of the blood 
and bone marrow of rats (ab), T. T. Odell, Jr., et al, 
Jan., 157 
albumin. See Blood, iodine 
bactericidal properties 
—effect of ionizing radiation on phagocytosis and bactericidal 
power of blood. Effect of radiation on migration of 
leukocytes (ab), I L. Shechmeister and M. Fishman, 
Jan., 164 
—effect of ionizing radiation on phagocytosis and bactericidal 
power of blood. II. Effect of radiation on ingestion 
and digestion of bacteria (ab), M. Fishman and I. L 
Shechmeister, Jan., 164 


Erythrocytes; Hemopoietic System; 


circulation. See also Brain; Cardiovascular System; Ex- 
tremities; Liver; Lungs; Portal Vein; Thrombosis; 
Uterus 


—pulmonary stenosis and interatrial communication with 
cyanosis: hemodynamic and clinical study of 10 patients 
(ab), John A. Callahan et al, June, 905 

—reduced intrathoracic circulation (by increasing intra- 
bronchial pressures) as aid in angiocardiography; ex- 
perimental study (ab), I. Boerema and J. R. Blickman, 
June, 906 . 

—studies of circulation time during Valsalva test in normal 
subjects and in ae with | aenantae heart failure 
(ab), Paul Stucki et al, April, 62 

fibrin 

—fibrin body in old abscess cavity, simulating a new growth, 
William E. Gannon and Henry Greenfield, April, 564 

fibrinogen 

—unusual uterine enlargement caused by bleeding due to 
hypofibrinogenemia associated with fetal death, John 

_ _ D. Osmond, Jr., and Carl W. Rotter, April, 553 

iodine 

—anionic resin measurement of protein-bound I'* in euthy- 
roid children (ab), W. A. Reilly et al, March, 480 

—comparison of routine plasma volume determination meth- 
ods using radioiodinated human serum albumin and 
Evans blue dye (T-1824) (ab), Robert E. Zipf et al, 
March, 483 

—comparison of thyroidal plasma I'*' clearance and plasma 
protein-bound I'*! tests for diagnosis of hyperthyroidism 
(ab), Karl R. Paley et al, June, 925 

—effect of x-rays on trace-labeled I'*'-labeled insulin and its 
relevance to biologic studies with I'*'-labeled proteins, 
Rosalyn S. Yalow and Solomon A. Berson, Jan., 106 

—evaluation of peripheral circulation with radioactive 
iodinated serum albumin: preliminary report (ab), 
Joseph M. Levenson et al, June, 927 

—gravimetric technic for determination of plasma volumes 
with radioiodinated human serum albumin (ab), Robert 
E. Zipf et al, Feb., 322 

—nature and transport of iodinated substances of blood of 
normal subjects and of patients with thyroid disease 
(ab), William S. Dingledine et al, June, 925 

—systemic absorption and urinary excretion of RISA from 
subarachnoid space (ab), Shelley N. Chou and Lyle A. 
French, June, 927 

—uptake and blood level of radioactive iodine in hyperthy- 
roidism (ab), Robert A. Newburger et al, May, 803 
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—use of radioactive-labeled protein and fat in evaluation of 
pancreatic disorders (ab), William W. Shingleton et al, 
June, 926 

iron 

—after-effects of x-irradiation and phenylhydrazine on hemo- 
globin, serum iron, and reticulocytes of rats (ab), Alfred 
Chanutin and Elizabeth L. Word, April, 649 

lipoproteins 

—serum lipoproteins as an indication of survival time in x- 
irradiated rabbit (ab), Thomas L. Hayes and John E 
Hewitt, April, 649 

oxalates. See Oxalosis 

plasma. See also Blood, iodine; Blood, proteins 

—comparison of routine plasma volume determination meth- 
ods using radioiodinated human serum albumin and 
Evans blue dye (T-1824) (ab), Robert E. Zipf et al, 
March, 483 

—rate of disappearance of Rb® from plasma, the biologic 
decay rates of Rb™, and the applicability of Rb” as a 
tracer of potassium in man with and without chronic 
congestive heart failure (ab), G. E. Burch et al, Jan., 157 

platelets 

—comparative effect of platelets on prothrombin utilization 
from dogs in degenerative and regenerative phase of 
a sone marrow aplasia (ab), E. P. Cronkite et 

al, May, 

proteins. See a Blood, iodine; Blood, lipoproteins 

—metabolic studies in Wilson's disease using Cu*® (ab), A. G. 
Bearn and H. G. Kunkel, Feb., 

—protection of mice against x- irradiation by plasma proteins 
(ab), Agnes N. Stroud et al, Jan., 168 

serum. See Blood, iodine; Blood, iron; Blood, lipoproteins 

volume 

—blood volume and residual volume of heart in decom- 
pensation (ab), Gustav Nylin, May, 782 

BLOOD PRESSURE 

high. See also Lungs, blood supply 

—hypertension associated with renal artery aneurysm and 
relieved by nephrectomy (ab), Bernard H. Pastor et al, 
March, 473 

low 

—role of hypotension in initial response of x-irradiated chicks 
(ab), S. P. Stearner et al, June, 930 

BLOOD VESSELS 
See also Abdomen; Aorta; Arteries; Capillaries; Cardio- 
vascular System; Lungs; Veins; etc. 

—acute renal failure following angiography, especially the 
risk of repeated examination, revealed by 8 cases (2 deaths) 
(ab), Nils Alwall et al, March, 461 

—portable shield for radiation protection during angiog- 
raphy, Joseph Stein, Maxwell H. Poppel, Erich G. 
Krueger and Stanley Malsky, June, 887 

BLUE CROSS 

—present status of Blue Cross and Blue Shield. Report of the 
American College of Radiology, Warren W. Furey 
March, 438 

residential address (ed), Thomas B. Bond, March, 444 
BLUE SHIELD 

—present status of Blue Cross and Blue Shield. Report of 
the American College of Radiology, Warren W. Furey, 
on. 438 

BL See oeerEe. E. 
BOATMAN, JOSEPH B. See MOSES, CAMPBELL 
BODY- SECTION FROENTGENOGRAP PHY 

—anatomic interpretation of cross-sectional my - 
mediastinum (ab), N. Macarini and G. Buzzi, April, ¢ 

—application of pantomography to clinical Se Sasiaen 
(ab), Y. V. Paatero, Feb., 310 

—body-section cholangiography with a new intravenous 
medium (Cholografin), A. L. L. Bell, Lewis L. Immer- 
man and Joseph Arcomano, Jan., 84 

—clinical pantomography of jaws, Pekka Soila and Yrjé V 
Paatero, June, 818 

—demonstration of left atrial enlargement by body-section 
radiography (ab), Bernard H. Pastor et al, Jan., 134 

—International Library of Stratigraphy, March, 446 

—multiple simultaneous body-section radiography, Elliott C. 
Lasser and Edward L. Nowak, April, 577 

—orbital pneumotomography, William Dubilier, Jr., Herbert 
von Gal, Alan Freemond and John A. Evans, March, 387 

—place of lateral tomography in study of lesions of intra 
thoracic respiratory system (ab), E. Forster et al, May, 778 

—planigraphy (body-section radiography) in detecting tuber- 
culous pulmonary cavitation (ab), Edward A. Favis, 
April, 619 

—pneumography and planigraphy of retrobulbar area for 
visualization of optic nerve (ab), Antonio Toti, June, 901 

—some aspects of pantomography of mandible (ab), Pekka 
Soila and Yrjé V. Paatero, May, 777 

—tumors of mediastinum and transverse tomography (ab), 
G. Roche and J. Parent, March, 458 

—use of planigraphy in demonstration of calcification of heart 
gg and its significance (ab), Louis A. Soloff et al, 

, 135 

—use a tomogram after attempted potas fusion (ab), Kellogg 
Speed and Roy E. Brackin, Feb., 

BOEREMA, I., and BLICKMAN, J. Re: Reduced intratho 

racic circulation as an aid in angiocardiography An ex- 
rimental study (ab), dE°: 906 

BOGAERT, R., and DOCHE : Contribution to Milkman- 


Looser disease (ab), Jume, 915 
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BOGSCH, A.: Contribution to the question of stabilization of 

functional diverticula of the esophagus (ab), March, 462 
Roentgen observations in infectious mononucleosis (ab), 

April, 620 

BOHATIRCHUK, FEDOR: The ageing vertebral column 
macro- and historadiographical study). The Barclay 
Prize essay, 1955 (ab), June, 916 

BOHLIG, H.: Late recurrences after irradiation of breast 
carcinoma (ab), April, 639 

BOHNE, A. W. See EYLER, W. R. 

BOHR, HANS H.: Studies on fracture healing (ab), Feb., 318 

BOLLET, ALFRED J., BLACK, ROGER, and BUNIM, JOSEPH 
j.: Major undesirable side- effects resulting from Pred- 
nisolone and Prednisone (ab), April, 630 

BOLOGNESI, MINO, and BISTOLFI, FRANCO: Initial 
clinical results of roentgen therapy with a grid in the 
treatment of advanced cancer of the uterus (ab), Jan., 153 

BOND, THOMAS B.: Introduction of the Carman lecturer, 
March, 325 


BOND, VICTOR P. See COLE, LEONARD J. 
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See Cranium; Spine; under names of bones 
autoradiographic and histopathological studies of thorium 
dioxide patients: deposition of thorium and its daughter 
radioelements in soft tissues and skeleton following 
thorium dioxide administration (ab), W. B. Looney et al 
June, 928 
modifications of depth dose curves of high energy x-ray and 
electron beams by interposed bone, Lewis L. Haas and 
Glen H. Sandberg, Jan., 102 
atrophy 
osteoporosis (ab), A. M. Cooke, March, 467 
blood supply. See also Bones, tumors 
radiological bone changes and angiographic findings in 
leprosy, with special reference to pathogenesis of 
“atrophic” conditions of digits (ab), D. E. Paterson, May, 
793 
cancer 
comparison of bone-marrow aspiration and skeletal roent 
genograms in diagnosis of metastatic carcinoma (ab) 
George A. Hyman, March, 470 
diseases. See also Leontiasis Ossium; Osteochondritis; 
Osteomalacia; Osteomyelitis 
contribution to Milkman-Looser disease (ab), R. Bogaert 
and C. Dochez, June, 915 
cranial manifestations of familial metaphyseal dysplasia 
Paul A. Mori and John F. Holt, March, 335 
osteogenic sarcoma arising in polyostotic fibrous dysplasia; 
case (ab), Neil G. Perkinson and Norman L. Higinbotham, 
Jan., 145 
uncommon familial systemic disease of skeleton hyperos 
tosis corticalis generalisata familiaris (ab)  -. = 
van Buchem et al, June, 914 
fractures. See Fractures 
fragility. See also Osteosclerosis fragilis 
growth 
hypothyroid infant and child: role of roentgen evaluation 
in therapy, Lee B. Lusted and Donald E. Pickering, May 
708 
linear growth of long bones of extremities from infancy 
through adolescence; continuing studies (ab), Marion M 
Maresh, April, 632 


infarction 
bone infarct clinico-radiologic contribution (ab), Aldo 
Angei and Raimondo Cossu, Jan., 
marrow 


comparative effect of platelets on prothrombin utilization 
from dogs in degenerative and regenerative phase of 
irradiation bone marrow aplasia (ab), E. P. Cronkite et al 
May, 808 
comparison of bone-marrow aspiration and skeletal roent 
genograms in diagnosis of metastatic carcinoma (ab), 
George A. Hyman, March, 470 
plasma-cell myeloma: clinical, pathologic and roentgenologic 
review of 90 cases (ab), Charles P. Carson et al. June, 914 
recovery from acute radiation injury of mice following ad 
ministration of rat bone marrow (ab), Leonard J. Cole 
et al, June, 930 
some biological aspects of the factor in bone marrow re 
sponsible for hematopoietic recovery following systemic 
irradiation (ab), Mary B. Brown et al, Jan., 167 
successful skin homografts after administration of high 
dosage x-radiation and homologous bone marrow (ab), 
John M. Main and Richmond T. Prehn, Jan., 163 
time factor in inhibition of lymphoid-tumor development by 
injection of marrow cell suspensions into irradiated C57 BL 
mice (ab), Henry S. Kaplan et al, Jan., 167 
uptake of radioactive sulfate by elements of blood and bone 
marrow of rats (ab), T. T. Odell, Jr., et al, Jan., 157 
pathology 
-nature of certain osseous lesions in tuberous sclerosis (ab), 
Willard W. Dickerson, March, 469 
—oxalosis; report of case with review of literature (ab), 
Henry G. Dunn, May, 798 
roentgen features of muscular dystrophy (ab), Alexander 
Lewitan and Louis Nathanson, Feb., 308 
significance of skeletal lesions in infants resembling those 
of traumatic origin (ab), Paul V. Woolley, Jr., and 
William A. Evans, Jr., April, 632 
skeletal lesions in coccidioidomycosis (ab), Robert Mazet, 
r., Feb., 308 
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roentgenography. See also other subheads under Bones 
simultaneous demonstration of skeleton and surface con. 
tour (composite roentgenphotogram) (ab), R Bimler 
Feb., 311 P 
tumors 
Ewing's sarcoma: its roentgen classification and diag- 
nosis, Robert S. Sherman and Kenneth Y. Soong, April, 
529. See also correction, June, 894 
non-osteogenic fibroma; review of literature, — addition 
of 6 cases (ab) James A. Devlin et al, April, 63 
sclerosing osteogenic sarcomatosis: a Sodictng gic entity 
John E. Mossley and Murray H. Bass, Jan., 41 ofa 
vascular pattern as aid to diagnosis (ab), A. C. Begg, June 
915 a 
wounds and iajuries 
— significance of skeletal lesions in infants resembling those of 
traumatic origin (ab), Paul V. Woolley, Jr., and William 
A. Evans, Jr., April, 632 
BONMATI, José, ROGERS, JAMES V., Jr., and HOPEINS, 
WILLIAM A.: Fulmeneey a yptococcosis, Feb., 188 
BONTE, FREDERICK J., WEIS GER, AUSTIN S., and 
PIAVELLO, CARLO: An pao of portal venog- 
raphy performed by intrasplenic injection of contrast 
material (splenography), Jan., 17 
——See ROLLINS, M. 
BOOK REVIEWS 
Allen, Arthur C. The Skin. A Clinicopathologic Treatise 
March, 447 ; 
Anacker, H. Lungenkrebs und Bronchographie mit Un. 
tersuchungen tiber Ursprung und U rsprungsbedingungen 
des Bronchialkarzinoms, March, 449 
Annual Report on the Results of Treatment in Carcinoma of 
the Uterus. Vol. 10. Statement of Results Obtained 
in 1948 and Previous Years (Collated in 1954), June, 


896 
Aubaniac, Robert, and Porot, Jacques. Radio-anatomie gén- 
érale de la téte 37 coupes anatomiques dans les trois 


plans de l'espace, dessinées, radiographiées et com- 
mentées, Feb., 282 
Aus- und Weiterbildung in der medizinischen Strahlenkunde 
May, 766 
Berman, Robert. Obstetrical Roentgenology, Jan., 112 
Bonte, Gérard, Trinez, Gérard, and Brenot, Michel. La 
tomographie akxiale transversale Etude théorique 
Applications cliniques, June, 896 
Bouchet, Maurice, and Dulac, Georges. Anatomie radio- 
graphique du massif facial. Schemas radiographiques 
des principales incidences, May, 765 
Boyden, Edward A. Segmental Anatomy of the Lungs 
A Study of the Patterns of the Segmental Bronchi and 
Related Pulmonary Vessels, June, 895 
Brocher, J. E. . Die Occipito-Cervical-Gegend. Eine 
diagnostisch-pathogenetische Studie, March, 448 
Chadwick, Sir James. Radioactivity and Radioactive Sub- 
stances, April, 608 
de Lorimier, Alfred A., Moehring, Henry G., and Hannan, 
John R. Clinical Roentgenology. Vol. III. The Lungs 
and the Cardiovascular System, Emphasizing Differential 
Considerations, Feb., 281 
Deutschberger, Otto. Fluoroscopy in Diagnostic Roent- 
genology, Feb., 281 
Dijkstra, C. Atlas of Bronchial Lesions in Pulmonary 
Tuberculosis. A Clinical and Morbid-Anatomical Study, 
April, 607 
Ecker, Arthur, and Riemenschneider, Paul A. Angiographic 
Localization of Intracranial Masses, Feb., 282 
Greenstein, Jesse P., editor. Advances in Cancer Research 
Vol. 3, April, 607 
Griesbach, R., and Kemper, F. Rdéentgen-Schichtverfahren 
Grundlagen der technischen Entwicklung und der 
klinischen Anwendung fiir die Praxis, Feb., 283 
Hartmann, Edward, and Gilles, Evelyn. Radiodiagnostic en 
ophthalmoelogie, May, 765 
Holmes, George W., and Robbins, Laurence L. Roentgen 
Interpretation, Feb., 282 
Holt, John Floyd, Hodges, Fred Jenner, Jacox, Harold W., 
and Kligerman, Morton M., editors. The Year Book of 
Radiology (1955-1956 Year Book Series), June, 895 
Langendorff, H., Lelbach, W. K., Janker, R., and Rossmaan, 
Grundlagen und Praxis der Bewegungsbestrahlung. 
Vortrage des 2. Bonner Rdéntgenologischen Wochend- 
kursus, April, 608 
Lassrich, M. A., Prévét, R., and Schafer, K. H. Padia- 
trischer Réntgenatlas. Eine Sammlung typischer Bilder, 
March, 448 
Levitt, Walter M. A Handbook of Radiotherapy, Jan., 113 
Lodge, Thomas. Recent Advances in Radiology, April, 607 
Macarini, N., and Oliva, L. Pneumo-strato-pancreatography, 
March, 450 
Marchesi, F., Oliva, L., Albano, V., and Maneschi, M. La 
pneumoginecografia, March, 450 
Négre, A., and Rouquet, F. Précis de technique radiologique, 
March, 449 
Oeser, Heinz. Strahlenbehandlung des Geschwiilste. Tech- 
nik, Ergebnisse und Probleme, Feb., 283 ; 
Romanus, Ragnar, and Ydén, Sven. Pelvo-Spondylitis Osst- 
ficans. Rheumatoid or Ankylosing Spondylitis. A Roent- 
“ genological and Clinical Guide to Its Early Diagnosis 
(Especially Anterior Spondylitis), Jan. 113 
Schlosshauver, Burkhard. Réntgenaufnahmetechnik in der 
Hals-Nasen-Ohrenheilkunde, June, 896 
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REVIEWS—cont 

aeeamid, Franz, and Weber, Gerhard. Rdéntgendiagnostik 
im Kindesalter, Jan., 114 

Tillier, Henry. Anatomie radiologique normale. Optique 
radiologique et dépistage des erreurs de lecture des 
clichés, March, 449 

Vallebona, Alessandro. Stratigrafia selletiva e stratigrafia 
in rilievo, March, 45 

BOOKS RECEIVED (not reviewed) 

A.M.A. Scientific Exhibits, 1955, April, 606 

Bakay, Louis. The Blood-Brain Barrier, with Special Regard 
to the Use of Radioactive Isotopes, March, 447 

Beckerley, James G., Kamen, Martin D., and Schiff, neveens 
I., editors Annual Review of Nuclear Science, Vel. 
1955, Feb., 280 

Bret, Jules, and Legros, Robert. Tuberculose utero-an- 
nexielle. Aspects actuels—diagnostic—traitement, June, 


894 
Butler, J. A. V., editor. Progress in Biophysics and Bio- 
physical Chemistry. Vol. 6, April, 606 
Caffey, John. Pediatric X-Ray Diagnosis. A Textbook for 
Students and Practitioners of Pediatrics, Surgery & 
Radiology, May, 765 
Carling, Sir Ernest Rock, Windeyer, B. W., and Smithers, 
D. W., editors Practice in Radiotherapy, April, 606 
Dargent, Marcel, and Papillon, Jean. Le cancer du plancher 
de la bouche, June, 894 
Forestier, J., Jacqueline, F., and Rostes-Querol, J. Ankylos- 
ing Spondylitis Clinical Observations, Roentgenology, 
Pathologic Anatomy, Treatment, June, 894 
Frangella, Alfonso C., editor. Trabajos de Oncologia y 
Radioterapia, April, 606 
Gandini, Dario. La broncografia, Feb., 281 
Ghislanzoni, Roberto, and Porro, Giuseppe. Vertebropatie 
segmentarie rare, March, 447 
Gilson, J. C., and Hugh-Jones, P. Lung Function in Coal 
workers’ * Pneumoconiosis, April, 606 
Guinier, André, and Fournet, Gérard. Small-Angle Scatter- 
ing of X-rays, Jan., 112 
Heliner, Hans, and Poppe, Hanno. Réntgenologische Dif- 
ferentialdiagnose der Knochenerkrankungen, April, 606 
Juster, M., and Fischgold, H. Etude radio-anatomique de 
l’os temporal, June, 894 
Kovats, F., Jun. Les fondements anatomo-radiologiques de 
Vinvestigation pulmonaire, June, 895 
Lauret, Gaston. Urologie de l’enfance. Travail de la 
cliniqt médicale des enfants de la faculté de Paris 
(Professor Robert Debré), June, 894 
Levitin, Joseph, and Colloff, Bea. Roentgen Interpretation of 
Fractures and Dislocations, April, 606 
Lewin, Philip. The Back and Its Disk Syndromes, Including 
Injuries, Diseases, Deformities and Disabilities, with 
Notes on Pelvis and Coccyx, Jan., 112 
Longmore, T. A. Medical Photography. Radiographic and 
Clinical, March, 447 
Michaelis, Anthony R. Research Films in Biology, Anthro- 
pology, Psychology, and Medicine, Jan., 112 
Namin, Pierre. L’angiographie vertébrale, June, 895 
Nineteenth Semiannual Report of the Atomic Energy Com- 
mission, January 1956, April, 606 
Ninth Annual Report of the Oak Ridge Institute of Nuclear 
Studies, June 30, 1955, Feb., 280 
Prevedi, Giorgio, di Ruglo, Aiuto, and Marcato, Marco. 
Microradiografia ossea. Sviluppo accrescimento dello 
scheletro umano. Cranio e colonna vertebrale, June, 895 
Ritvo, Max. Chest X-Ray Diagnosis, March, 447 
Rosenblatt, Milton B., and Lisa, James R. Cancer of the 
Lung. Pathology, Diagnosis, and Treatment, April, 605 
Saupe, Erich. Die Réntgenbildanalyse. Eine réntgendiag- 
nostische Anleitung fiir Studierende und Arzte, Feb., 281 
Sharpe, Nuclear Radiation Detectors, Jan., 112 
Thurn, P. Hamodynamik des Herzens im Réntgenbild mit 
besonderer Beriicksichtigung der Herzkatheterisierung 
und der Angiokardiographie, May, 765 
Weller, Carl V. Causal Factors in Cancer of the Lung, 
March, 447 
Werner, Sidney C., editor. The Thyroid. A Fundamental 
_ and Clinical Text with Sixty Contributors, March, 447 
Wateea, C. W. Radium Therapy. Its Physical Aspects and 
Extensions with Radioactive lootonee (ab), June, 894 
BOONE, BERT R. See NOBLE, FRANK 
BOONE, RACHEL. See MEYERS, SOLOMON G. 
K. PH., FRANZEN, J., and KELLER, P.: Iodipin- 
gt Bi mixture for bronchography (ab). Feb., 291 
BORA, K. C.: Comparison of cytologic effects produced by 
220 kV, roentgen rays, radio-iridium Ir'*? gamma rays 
and 30 MeV, roentgen rays in the microspores of Trades 
cantia bracteata (ab), a war 2 
BORBOLLA, L. See VALLED 
BOREADIS, A. G., and GERSHON- COHEN, J.: Luschka 
joints of the cervical spine, Feb., 181 
BORON, RADIOACTIVE. See Radioactivity 
BORSKI, NTHONY A. See SCHWARTZ, JACK W. 
BOSHER, t EWIS H. See nae. TOHN L. 
BOTHA, D. See BRINK, A 
BOUDET, LINO. See ABAL ARTURO 
BOUGAS, JAMES A’ See OVERHO OLT, RICHARD H. 
BOUSLOG, JOHN S., al Gold Medal, Radiological So- 
ciety a North America, Feb., 275 
BOWING, HARRY H. (obit), Feb., 28: 
BOWMAN, THAROLD E- See DEVLIN, JAMES A. 














BOYD, H. B., SILVERSMIT, D. B., and CALANDRUCCIO, 
R. A.: Use of radio-active phosphorus (P**) to de 
termine the viability of the head of the femur (ab), Feb 
318 


BRACKIN, ROY E. See SPEED, KELLOGG 
BRADBURY JAMES T. See HODGES, ROBERT E. 
BRADLEY, Jj. E.S. See VEALL, 
BRAGA, G. See ORLANDINI, I. 
BRAIN 
See also Aqueduct of Sylvius; Cerebellum; Corpus Cal- 
losum; Meninges; Pituitary Body; etc 
—cerebral complications following cardioangiography (ab) 
Shelley N. Chou et al, Feb., 298 
abnormalities 
~—hydranencephaly (ab), Charles M. Poser et al, Feb., 289 
roentgenographic diagnosis of Arnold-Chiari aatonaties 
(ab), Robert Shapiro and Franklin Robinson, Jan., 12 
abscess 
localization of intracranial lesions by scanning with posi- 
tron-emitting arsenic (ab), William H. Sweet and Gordon 
L. Brownell, Feb., 289 
blood supply. See also Brain, tumors 
—anterior choroid artery in cerebral angiography (ab), 
Mario Lenzi, May, 77 
—behavior of pial vessels during and after intracarotid in- 
jection of roentgen contrast media (ab), H. W. Schmidt, 
June, 900 
calcification of cavernous portion of internal carotid artery 
(ab), Angelo Nerli, May, 776 
cerebral angiography by an intravascular intubation technic 
(ab), Rudolph Jaeger and William H. Whiteley, March 
454 
cineradiography of cerebral angiogram with Philips image 
amplifier tube (ab), H. Verbiest et al, Jan., 15 
clinical aspects of cerebral angiography in children ab), 
Charles M. Poser and Juan M. Taveras, May, 774 
collateral circulation following middle cerebral branch oc 
clusion (ab), Keasley Welch et al, May, 775 
—hemiplegia caused by cerebrovascular thrombosis an 
arteriographic study (ab), Kenneth E. Livingston et al, 
May, 775 
importance of deep cerebral veins in cerebral angiography, 
with special emphasis on orientation of foramen of Monro 
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Nice, Jr., and Leo G. Rigler, Jan., 93 
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intravenous cholecystography with Cholografin in infants 
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—radiologic picture of pneumocele in children (ab), Guido 
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—radiologic study of congenital pulmonary cysts in children 
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—residual radiation in civil defense, Edwin G. Williams, April, 
a 

CLARE, M. See KRAMER, S. 

CLARK, HARRIETTE, SCOTT, ROLAND B., and JOHNSON, 
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COLE, i. Jes HABERMEYER, JOHN G., and BOND, 
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COLLAGEN DISEASES 
—pulmonary roentgenologic changes in collagen diseases (ab), 
L. H. Garland and M. A. Sisson, May, 779 
COLLOIDS, RADIOACTIVE. See Radioactivity 
COLON 
See also Colitis; Intestines 
air insufflation «' colon as aid in diagnosis of cholelithiasis, 
Walter Lentino and Dominick J. Principato, March, 393 
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preliminary observations (ab), J. W. McLaren et al, April, 
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cancer 
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Charles D. Branch and Claire B. Sledge, April, 629 
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foreign bodies 
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DETRICK, LAWRENCE E., UPHAM, HARVEY C., HIGHBY, 
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THOMAS j.: Influence of x- ray irradiation on glucose 
transport in the rat intestine (ab), May, 808 
DEVLIN, JAMES A., BOWMAN, HAROLD E. +» and MIT. 
CHELL, C. LESLIE: Non-osteogenic fibroma of bone. 
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(ab), April, 634 
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DHENIN, G. H. See WILSON, DENI Ss 
DIABETES 
insipidus 
—diabetes insipidus and pulmonary fibrosis (ab), William | 
Freud, April, 621 , 
mellitus 
contribution to diabetic arthropathy (ab), H. Goecke, June 
915 
—hemochromatosis with diabetes, associated with cystitis 
emphysematosa, Herbert R. Zatzkin, May, 744 
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deficiency of intestinal gas in infants with diarrhea; 3 cases, 
meg ye R. Margulis, Frances P. Conklin, Charles M. 
ice, Jr., and Leo G. Rigler, Jan., 93 
DIBULINE 
roentgen studies of esophageal transport in patients with 
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DONALDSON, SAMUE a eT oe Gold Medal, American 
College of Ane aly i ‘ 
DONEGAN, CHARLES K., and NOUSE, DON C.: Diagnostic 
difficulties in ev aluating pulsating mediastinal masses 
(ab), Jan., 131 
DON VARONA, ‘A. See ABALLI, ARTURO J. 
DORBECKER, NARNO. See RODRIGUEZ- ALVAREZ, AN- 


TONIO 
DORGAN, JOSEPH A. 


Congenital 


Posterior dislocation of the shoulder 


ab), Feb., 307 
DOROSIN, NORMAN, and DAVIS, JAMES G.: Carpal! boss, 
Feb., 234 
DOSIMETRY 
See also Ionization Chambers; Radioactivity; Uterus, 


cancer 
—calculated depth dose curves in tissue for broad beams of fast 
neutrons (ab), Walter S. Snyder and J. Neufeld, May, 802 








June 1956 


C., HIGHBY, 
nd’ HALEY’ 
ion oO 1 

18 — 
., and MIT. 


roma of bone, 
ym of six Cases 


b), William J, 


Goecke, June, 


Le cystitis 


pstein, May, 


seler and Her- 
nce A. Bishop 


rhea; 3 cases, 
n, Charles M. 


patients with 
(ab), Stanley 
s and limits of 
sseous lesions 
t; Intestines; 
MARIANO: 
ib), June, 905 
L 


holine on the 
April, 648 


SALIND, and 
nsport of the 


, Subjects and 
- 25 


; (ab), Eli H 
diseases (ab), 
esophagus in 


909 
eys; Stomach 


RD L. 


CIS F., Jr. 
, GEORGE 


ical roentgen 


P. 
scleroderma 
1 carcinoma 


Congenital 


al, American 

Diagnostic 
tinal masses 
AREZ, AN- 
the shoulder 


Carpal boss, 


ty; Uterus, 


yveams of fast 
id, May, 802 











Vol. 66 INDEX 945 


DOSIMETRY—cont. 

—calculation of dosage in vertical rotation therapy using 
standard isodose charts (ab), Victoria Castro et al, March, 
479 

—calculation of tissue doses and data for the production of iso- 
dose charts, using standard depth-dose tables, Edith H. 
Quimby, Beverly S. Cohen, Victoria Castro and W. J. 
Meredith, May, 667 

—distribution of dose-rate across the field of an x-ray therapy 
tube (ab), R. F. Farr, May, 801 

—effect of body backscatter in gamma-ray personnel dosimetry 
ab), Leonard R. Solon and Hanson Blatz, April, 651 

—errors in dosage indication with indirect measurement pro- 
cedures in deep roentgen therapy (ab), R. Huber, May, 


—measurements of neutron dose as a function of linear energy 
transfer (ab), Harold H. Rossi and Walter Rosenzweig, 
May, 802 

—modifications of depth dose curves of high energy x-ray and 
electron beams by interposed bone, Lewis L. Haas and 
Glen H. Sandberg, Jan., 102 

—radiation dosimetry in biolegical research, J. E. Morgan and 
F. Ellinger, June, 877 

—range of usefulness of photographic film in roentgen dosime 
try (ab), Gerald J. Hine, June, 924 

-revised technic for film dosimetry at Oak Ridge National 
Laboratory, Edwin D. Gupton, Feb., 253 
DOWDY, ANDREW H.,and BENNETT, LESLIE R.: Response 
to total body irradiation (ab), March, 187 
DRAMAMINE 

—jntravenous urography: improved technic using dimenhy- 
drinate (Dramamine) to prevent undesirable side-effects; 
preliminary report (ab), David Robinson and Jerome M. 
Vaeth, May, 796 

—study of effectiveness of Pyridoxine and Dramamine on 
clinical radiation sickness, Anna Silverman, Morton M 
Kligerman, John W. Fertig and Kent Ellis, March 
403 


DRANGINIS, EDWARD J. See FIGIEL, LEO S. 
DREW,D.R. See EYLER, W.R. 
DROWNING 
- —— rsion sy ndrome (ab), Myron Saline and George L 
Baum, Jan., 1: 
DRUTZ, EILEEN. See FRIEDMAN, NATHAN B. 
DUBILIER, WILLIAM, Jr., von GAL, HERBERT, FREE- 
MOND, ALAN, and EVANS, JOHN A.: Orbital pneumo 
tomography, March, 387 
DU BOIS, KENNETH P. See PETERSEN, DONALD F. 
DUCTUS ARTERIOSUS 
patent ductus arteriosus with «ay ary hypertension (ab), 
William Whitaker et al, Feb., 2 
DUDLEY, H. C.: Influence of ~via on the metabolism of 
radioyttrium (Y-90) (ab), March, 483 
DUGAN, ANN. See STRUMIA, * M. 
DUGAN, C. See PETROVCIC, 
DUGAN, DAVID J. See HOLLANDER, A. GERSON 
DUNN, HENRY G.: Oxalosis. Report of a case with review of 
the literature (ab), May, 798 
DUNNING, GORDON M.: Criteria for evaluating gamma radia- 
tion exposures from fallout following nuclear detonations, 
April, 585 
DUODENUM 
See also Stomach, mucosa 
—hematoma of duodenum; case, Myron Melamed and Anton 
M. Pantone, June, 874 
—stasis: possibilities and limits of x-ray investigation (ab) 
Clerio di Carlo, June, 910 
abnormalities 
—congenital obstruction: a clinical, roentgenological, surgical 
and follow-up study in 29 cases (ab), Sigurd Eek, March, 
463 
duodenal deformity in Addison's disease; unusual case (ab), 
Harold M. Messenger and Lee Monroe, June, 911 
cancer 
primary carcinoma (ab), Paul P. Weinsaft, Feb., 303 
—primary carcinoma; 15 cases (ab), Robert L. Brenner and 
Charles H. Brown, June, 910 
surgery. See Peptic Ulcer, surgical therapy 
tumors 
papillary lymph nodule hyperplasia; case (ab), Harry Golod 
ner et al, Jan., 139 
—roentgen appearance of localized hype rplasia of lymphoid 
follicles (ab), J. R. Nahon, Feb., 303 
ulcers. See Peptic Ulcer 
DUPLAN, J-F. See LACASSAGNE, A. 
DURANT, THOMAS M. See STAUFFER, HERBERT M. 
DUSHANE, , Soe a See ELLIS, F. HE NRY Jr. 
eUrTOR, A RTHURM. See BERNARD, LOUIS J. 


Evans blue. See Blood, plasma 
rose bengal. See Liver, function 
DYSCHONDROPLASIA 
—dyschondroplasia and hemangiomata (Maffucci's syndrome) 
(ab), William B. Bean, April, 633 
DYSPHAGIA 
—associated with sclerosis of aorta (ab), P. G. Keates and O 
Magidson, Feb., 209 
~—dysphagia lusoria: clinical aspects in the adult (ab), Eddy D 
Palmer, April, 625 
roentgen studies of esophageal transport in patients with 
dysphagia due to abnormal motor function (ab), Stanley 
H. Lorber and Harry Shay, March, 461 


DYSPLASIA, ECTODERMAL. See Ectodermal Defect 
DYSPLASIA ag NA ge MULTIPLEX. See Epiphyses 
eae aeee FIBROUS. See Jaws 
DYSPLASIA » METAPHYSEAL, See Bones, diseases 
DYSPLASIA, POLYOSTOTIC FIBROUS. See Bones, diseases 
DYSTROPHY, USCULAR 
—tadioisotope studies in neuromuscular disease. 2. Studies 
in muscular dystrophy and myotonia dystrophica with 
sodium and potassium* (ab), William H. Blahd et al, 
Jan., 157 
—roentgen features @»). Alexander Lewitan and Louis 
Nathanson, Feb., 


EAR 
See also Jugular Body 
—adventitious deposition of iodized oil in middle ear (during 
gastrointestinal examination of infant) (ab), Emanuel 
Chusid and Alfred J. Bernstein, Jan., 126 
—experimental defects in ear and upper _ueve induced by 
radiation (ab), George Kelemen, Feb., 324 
EASSON, E. C., JONES, B. E., and MACKENZIE, L. A.: A 
new approach to the treatment of chronic leukaemia with 
2P (ab), June, 925 
ECHINOCOCCOSIS. See Brain 
COLI. See Bacteria 
ECTODERMAL DEFECT 
—chondroectodermal dysplasia; report of case and review of 
literature (ab), Howard Weiss and Alexander D. Crosett, 
Jr., Jan., 144 
EDEMA. See Lungs 
EDEN, M. See PRATT, A. W. 
EDITORIALS 
arteriography in segmental arterial occlusion, Howard P. 
Doub, Jan., 107 
benign tumors of small intestine, April, 602 
Hufford, Clarence E., president of the Radiological Society of 
North America, F. C. Curtzwiler, Feb., 272 
new radiographic contrast agents and antiquated scientific re- 
porting, Charles T. Dotter, May, 762 
on vascular nevi, Milford D. Schulz, June, 890 
presidential address, Thomas B. Bond, March, 444 
reaping the harvest, Sydney F. Thomas, Jan., 108 
EDTA (ethylenediamine tetra-acetic acid) 
eS use of lead EDTA in man (ab), N. Sapeika, 
799 
EDUCATION 
—Association of University Radiologists, Jan., 110 
course in clinical use of radioactive isotopes, Dr. Sergei 
Feitelberg and Dr. Edith H. Quimby, Jan., 111 
course in diagnostic use of radioactive iodine, Georgetown 
University Medical Center, Jan., 111 
electrical technics in medicine and biology; 9th annual con- 
ference, May, 764 
instruction in clinical application of radioisotopes, Uni- 
versity of Kansas, Jan., 111 
Oak Ridge Institute of Nuclear Studies, May, 764 
radioisotopes course, University of Southern California, Feb., 
280 
teaching roentgenology to second-year medical students (let- 
ter to editor), Maxwell H. Poppel and Harold G. Jacobson, 
April, 605 
—visiting lectureship, Texas Radiological Society, Jan., 110 
EEK, URD: Congenital duodenal obstruction. A clinical 
roentgenological, surgical and follow-up study in 29 cases 
(ab), March, 463 
EFFLER, DONALD B., and ERVIN, JOHN R.: The middle lobe 
syndrome. A review of the anatomic and clinical features 
(ab), April, 618 
EFFUSIONS. See Ascites; Pleura; Pleurisy 
EFSKIND, LEIF, and SANDERUD, AXEL: An unusual case of 
coarctation of the aorta (ab), April, 623 
EHRENTHEIL, O. F., and WELLS, E: P.: Megacolon in psy- 
chotic patients. A clinical entity (ab), June, 911 
EHRLICH TUMOR. See Tumors, Seegmentat 
EICHEL, BERTRAM. See CIBIS, PAUL A 
EICHEL, HERBERT J. See ROTH, JAYS 
EINHORN, J., LARSSON, L. G., and RAGNHULT, INGER: 
Radioactive yttrium (Y*) as a possible adjunct in the 
eg of papillomatosis of the urinary bladder (ab), 
Feb., 326 
EISENBUD, MER RIL. See ALBERT, ROY 
EISENMENGER’S COMPLEX. See Heart, abnormalities 
EISENTRAUT, ANNA M. See McCALL, MARY SUE 
EKMAN, C.-A. See BERGSTRAND, I. 
ELBOW 


arthrography (ab), H. Arvidsson and O. Johansson, April, 


635 
ELDRIDGE, FREDERIC L., and HULTGREN, HERBERT N.: 
Pulmonary stenosis with increased pulmonary blood flow 
(ab), May, 784 
ELECTRICITY 
—electrical technics in medicine and biology; 9th annual con- 
ference, May, 764 
ELECTRODES 
loss of electrons from collecting electrode in high-energy 
photon beams investigated with a double extrapolation 
chamber, Elizabeth F. Focht and Mary Louise Meurk 


tha , 101 
ELECTROMAGNETIC FIELD. See Electrons 


















ELECTRONS 
See also Betatron 
—high-energy electrons for gene peaees superficial dermatoses 
(ab), John L. Fromer et al, Feb., 313 
influence of electromagnetic field upon action of electron in 
treatment of cancer (ab), Pedro L. Farifias and Pedro O 
Martinez Farifias, April, 642 
—linear electron accelerator as source of fast electrons for can 
cer therapy, Erich M. Uhlmann, Charles L. Hsieh and C 
Louis Lootens, June, 859 
loss of electrons from collecting electrode in high-energy 
photon beams investigated with a double extrapolation 
chamber, Elizabeth F. Focht and Mary Louise Meurk, 
Jan., 101 
medical aspects of high-energy electron beams (ab), Lewis L. 
Haas et al, June, 924 
—modifications of depth dose curves of high energy x-ray and 
electron beams by interposed bone, Lewis L. Haas and 
Glen H. Sandberg, Jan., 102 
ELEMENTS 
x-ray critical absorption and emission energies (for all ele- 
ments up to element 98) in kev (ab), S. Fine and C. F. 
Hendee, April, 652 


EL-GHOLMY, A., GRACE, H., RAGAB, M., NABWAY, M., 
GABR, 


| 


! 


AMDOUH, AND HASHIM, NEIMAT: 
Splenoportal venography in infancy and childhood (ab), 
March, 460 

ELKIN, MILTON, and MUELLER, H. PETER: Metastases 
from cancer of the prostate: autopsy and roentgenological 
findings (ab), . - : _ > 

ELLINGER, F. See N,J.E 

ELLIS, F. HENRY, _ ACIRELIN “JOHN W., HODGSON, 
OHN R., woo LNER, LEWIS B., and DUSHANE, 
JAMES W.: Surgical implications of the mediastinal 
shadow in thoracic roentgenograms of infants and 
children (ab), March, 457 

ELLIS, FRANK: Malignant disease of the ovary and radio- 
therapy. A survey of 168 cases with 10-year follow-up 
(ab), May, 800 

—and OLIVER, R.: Use of Perspex ‘‘spreader’’ applicator for 
vaginal radium in treatment of carcinoma of uterine cervix 


(ab), Feb., < 
ELLIS. KENT. See SILVERMAN, ANNA 
EMBOLISM 


gas embolism: roentgenologic considerations, including ex- 
perimental use of carbon dioxide as an intracardiac con- 
trast material, Herbert M. Stauffer, Thomas M. Durant 
and M. J. Oppenheimer, May, 686 
EMBRYO 
studies on uptake of Fe** in rat embryo, placenta, uterus and 
mammary gland (ab), ew Magnusson et al, Jan., 157 
EMERY, E.W. See BLACK, D. K. 
EMMETT, JOHN L., and WINTERRINGER, JAMES R.: Ex 
perience with implantation of radon seeds for bladder 
tumors: comparison of results with other forms of treat- 


ment (ab), Feb., 316 
EMPHYSEMA 
emphysematous cholecystitis; case (ab), Aksel Strémme, 
May, 789 


—hemochromatosis with diabetes, associated with cystitis 
emphysematosa, Herbert R. Zatzkin, May, 744 
mediastinal 
—in newborn (ab), Arturo J. Aballi et al, Jan., 131 
pulmonary 
lobar emphysema (ab), Eugene F 
Davies, Jan., 127 
EMULSIONS 
—response of photographic emulsions to charged particles and 
soutoems, E. Tochilin, B. W. Shumway and G. W. Kohler, 


ENCEPHALOGRAPHY. See Brain, roentgenography 
ENDOMETRIUM. See Uterus, cancer 


Van Epps and Dale H. 


ENDRESS, - F., and SCHNELL, F. R.: Varicella pneumonitis, 
May, 23 

ENEMAS. ies Intestines, roentgenography; Intussusception 

ENERGY 


limitations of concept of linear energy transfer (LET), H. H 
Rossi and W. Rosenzweig, Jan., 105 

—measurements of neutron dose as a function of linear energy 

transfer (ab), Harald H. Rossi and Walter Rosenzweig, 


effect of x-radiation on enzyme systems of Tetrahymena 
pyriformis (ab), Jay S. Roth and Herbert J. Eichel, April, 


650 
EOSINOPHILS 
-eosinophilic granuloma of femur and lungs; 

John H. Childers et al, April, 639 

—eosinophilic granuloma of ribs; review of literature and re- 
port of 2 cases with four and six and one-half year follow 
up, respectively (ab), James F. O'Neill et al, March, 
471 


case report (ab), 


gastric granuloma with eosinophilic infiltration; 2 cases, 


Marcus J. Smith, Feb., 177 
—granuloma with eosinophils: benign inflammatory fibroid 
polyps of stomach, Leo G. Rigler, Leo Blank and Robert 
Hebbel, Feb., 169 
— — migratory pulmonary infiltrate mat gacaghie 
Etienne Bernard and Ch. Wolff, Jan., 131 
EPIDERMOID. See Esophagus, cancer 
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EPIPHYSES 
—dysplasia epiphysialis multiplex; 
families (ab), 


report of 14 cases 

Roy H. Maudsley, April, 633 a3 

—osteo- epiphyseal roentgen therapy in lipoid nephrosis (ab), 
Giuseppe Longo, Jan., 155 


EPITHELIUM. See Intestines 
EPSTEIN, BERNARD S Carbonic acid gas as a contrast 
medium in the radiography of infants and children (ab) 
June, 921 
Roentgen kymography of the diaphragm (ab), M: ay: 791 


ERDMAN, HOWARD E. See GROSCH, a 
ERICH, JOHN B. oo a HERIK, MART 
ERNST, W., and OV. A, J.: Contaminant =. from incident 


neutrons wt nme with 22.5 Mev x-rays from a betatron, 
Jan., 105 
——See SHAPIRO, 
ERVIN, JOHN a 
ERYTHROCYT 
use of Cr®! x” Fe® in a combined procedure to study 
erythrocyte production and destruction in normal human 
subjects and in patients with hemolytic or aplastic anemia 
(ab), Irwin M. Weinstein and Ernest Beutler, Feb.. 322 
uses —— limitations of survival studies of erythrocytes tagged 
Cr*! (ab), Max M. Strumia et al, March 483 
ESCHER, oe WISSLER, H.,and ZUIDEMA, P. : Bronchographic 
technic in sulmonary tuberculosis (ab), Feb., 290 
ESCOBAR, ALFONSO. See LIVINGSTON, KENNETH E. 
ESGUERRA-GOMEZ, GONZALO, and CASTRO-RIANO, AL- 


Ste EFFLER, DONALD B. 


FONSO: Intravenous cholangiogr aphy (ab), May, 790 
ESOPHAGITIS. See Esophagus 
ESOPHAGUS 


See also Dysphagia 
—cardio-esophageal intussusception and operative cure (ab), 
Kenneth W. Starr, March, 463 
observations on progressive scleroderma (changes in esoph- 
agus, cataract, death from carcinoma) (ab), Horst 
Dérken, March, 475 
cancer 
(ab), Charles B. Puestow et al, March, 478 
carcinoma presenting —— features, with note on technic 
of examination (ab), Jacobs, April, 626 
—epidermoid carcinoma cies in a pharyngo-esophageal 
diverticulum (ab), Angelo Riberi et al, May, 786 
epi-esophageal cancer with special reference to tumors of 
postcricoid region (ab), M. Lederman, Feb., 301 
diverticula 
epidermoid carcinoma occurring in a pharyngo-esophageal 
diverticulum (ab), Angelo Riberi et al, May, 786 
question of stabilization of functional diverticula (ab), A 
Bogsch, March, 462 
severe pulmonary disease subsequent to Zenker’s diverticu- 
lum (ab), Lloyd E. Hawes and James H. Walker, June 
902 
roentgenography 
— modified breathing esophagram for demonstration of 
mediastinal shift (ab), P. Lérinc and L. Baumann, April 
621 
radiokymographic study of esophagus in subjects following 
laryngectomy (ab), G. Di Simone, June, 909 
roentgen studies of esophageal transport in patients with 
dysphagia due to abnormal motor function (ab), Stanley 
H. Lorber and Harry Shay, March, 461 
roentgenologic study of abdominal segment of esophagus in 
presence of pneumoperitoneum (ab), Costantino Zaino et 
al, March, 462 
surgical-clinical experiences with roentgenology of patho- 
logical and operated esophagus (ab), R. Nissen, May, 786 
rupture 
traumatic rupture; 13 cases (ab), John W. Overstreet and 
Alton Ochsner, June, 909 
surgery. See Esophagus, roentgenography 
tumors 
leiomyoma (ab), Luigi Piacentini, Jan., 138 
ulcers 
-esophagitis and peptic ulcer of esophagus (ab), A. S. John- 
stone, March, 461 
ESPOSITO, MICHAEL J.: Focal pulmonary hemosiderosis in 
rheumatic heart disease (ab), Jan., 134 
triETHYLENE MELAMINE 
treatment of lung cancer with radiation and radiomimetic 
drugs, David J. Lochman and Roger S. Morris, June, 842 
treatment of retinoblastoma by radiation and triethylene- 
melamine (ab), Algernon B. Reese et al, Feb., 314 
triETHYLENE PHOSPHORAMIDE 
treatment of lung cancer with radiation and radiomimetic 
drugs, David J. Lochman and Roger S. Morris, June, 842 
ETTER Peroral contact irradiation of the larynx (ab), Feb 
315 
EUPHRAT, EDWIN J.: Polaroid photography as a practical 
method of providing illustrations of radiographs for 
clinical records (ab), Feb., 312 
EVANS, ARTHUR T.: Combined use of contrast media im 
retroperitoneal tumors Critical evaluation (ab), Jan 


EVANS, a D. See KRAMER, S. 

EVANS, JOHN A., iy ‘ROSS, WAYNE D.: 
“ necrosis, Apri 

——See DUB TiieR, ‘WILLIAM, Jr. 

——See KANTOR, HERBERT 6: 

—_—ee O’SULLIVAN, WARD D. 
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EVANS, TITUS C.: Beticastive iodine in the study of thyroid 
disorders (ab), Feb., 
—See HODGES, $’ ROBERT &. 
—see ROUNDS, WAYNE M. 
EVANS, W. A., Jr. See a al HAROLD 
aesee WOOLLEY, PAUL V., 
EVANS. S,W. W. See TRUMP, + 6. 
BANS "BLUE DYE. See Blood, plasma 
EWERT, T, EARL E. See TRUMP, J. G. 
FYING G'S TUMOR. See Tumors, Ewing’s 
EXOPHTHALMOS 
—ynilateral exophthalmos due to orbitofrontal cholesterol 
granuloma (ab), John W. Hanbery and Mark Rayport, 
April, 616 
EXTREMITIES 
See also Bones, growth; Phlebitis 
—lymphangiography: a technic for its Cs use in lowe 
limb (ab), J. B. Kinmonth et al, Feb., 3 
—lymphangiography by radiological tee They (ab), J. B. Kin- 
month et al, Feb., 1 
blood supply. See also Arteriosclerosis 
—abnormal arteriovenous communications: 
aspects (ab), R. Cordier et al, March, 459 
—ascending phlebography in venous insufficiency (ab), Torgny 
Greitz, June, 908 
clinical and angiographic correlations in arterial stenosis 
(ab), Geza de Takats, June, 908 
-evaluation of peripheral circulation with radioactive iodi- 
nated serum albumin; preliminary report (ab), Joseph 
M. Levenson et al, June, 927 
—fractionation technic in translumbar aortography and fem- 
oral arteriography (ab), Martin Langsamet al, May, 784 
functional venography with injection into superficial veins 
(ab), Thomas C. Moore, May, 785 
—phlebography in old people (ab), I. Orlandini and G. Braga, 
April, 624 
—phlebography of normal leg (ab), Torgny Greitz, May, 785 
EYES 
See also Cataract; 
Retina 
—advantages and disadvantages of irradiation therapy in 
ophthalmology (ab), Moacyr E. Alvaro, June, 92 
effects of beta radiation on eye, George R. Merriam, Jr., 
Feb., 240 
-late effects of beta radiation (ab), George R. Merriam, Jr., 
March, 485 
-ocular effects produced by high-intensity x-radiation (ab), 
Paul A. Cibis et al, March, 485 
—ocular significance of intracranial calcium deposits (ab), 
Joseph E. Alfano and Harvey White, May, 776 
EYLER, W. R., DREW, D. R.,and BOHNE, A. W.: A compara- 
tive clinical trial of urographic media Renografin, Hy- 
paque, and Urokon, June, 871 


arteriographic 


Exophthalmos; Nerves, optic; Orbit; 


F 
FAILLA, G. See anaes, w. 


mame Ag 
FAIRLE DREY See LAWLAH, JOHN W. 
FALLIERS, CONSTANTINE Jo Cervical hernia of the lungs 
(ab), Jan., 131 
FALLOPIAN TUBES 
roentgenography : 
—diagnostic radiology in obstetrics and gynecology (ab), 
Fred O. Coe, April, 636 
—intestinal obstruction following use of a water-soluble con- 
trast medium (Medopaque-H) in hysterosalpingography ; 
case (ab), Martin S. Becker et al, Feb., 309 
tuberculosis 
— and prognosis of female genital tuberculosis (ab), 
P. Zummo et al, Jan., 146 
FALLOT" 'S ‘TETRALOGY. See Heart, ghaerenniitios 
PALLS, FREDERICK H. = ZUMMO, BRUCE P. 
FAMILIAL CONDITION 
See also Heredity 
—agenesis of corpus callosum; 2 cases in siblings (ab), James 
Naiman and F. Clarke Fraser, June, 900 
—cranial manifestations of familial eg dysplasia, 
Paul A. Mori and John F. Holt, March, 3: 
—familial incidence of craniosynostosis; 2 cases occurring in 
one family (ab), Lyle A. French and Ralph L. Suechting, 
March, 455 
—~“ongertom:; 2 cases in siblings (ab), Frank C. Stiles, March, 
‘ 
—ftadiologic criteria and familial occurrence of primary basilar 
impression (ab), J. W. D. Bull et al, April, 616 
—uncommon familial systemic disease of skeleton: hyper- 
tome Lrg - ag familiaris (ab), F. S. P. van 
et al, June, 
FARAGHAN.” WILLIAM ©. = BROWN, MARY B. 
FARINAS, PEDRO L., and MARTINEZ FARINAS, PEDRO O.: 
Influence of the electromagnetic field upon ‘the action of 
the electron in the treatment of cqgcer (ab), April, 642 
FARR, LEE E. See GODWIN, JOHN T 
F » R. F.: Distribution of dose- _ across the field of an x- 
meni, therapy “— TRBATE, JC OHN D. 
PASTIN a , 
alesse of fasting and x-irradiation on oxygen poisoning in 
mice (ab), Daniel L. Gilbert et al, April, 647 
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FAT 
—early roentgen diagnosis of spastic contraction ring in uterus 
(Bandl’s ring) during labor and roentgenographic demon 
stration of subcutaneous fat deposits of fetus (‘‘the fat 
line’) and of the placenta (ab), Niels Lauge-Hansen, 
June, 919 
—role of thyroid hormone in pathogenesis of joint disease in 
mice: effects of radiothyroidectomy and high-fat diets 
(ab), Martin Silberberg and Ruth Silberberg, April, 647 
—use of fat-rich meal in cholecystography (ab), Lester R 
Whitaker, May, 790 
—use of radioactive-labeled protein and fat in evaluation of 
gy disorders (ab), William W. Shingleton et al, 
June, 926 
FAVIS, EDWARD A. Planigraphy (body section radiography) 
y> detecting tuberculous pulmonary cavitation (ab), 
pril, 619 
FEARNLEY, G. R. See ARONOFF, A. 
FECES 
incontinence 
—note on barium enema examination of incontinent patients, 
S. W. Westing, April, 582 
FEDDEMA, J. See VERBIEST, H. 
FEIG, MILTON, and JENSEN, AGNES: The Wisconsin State 
Board of Health mobile unit x-ray surveys (1949-1951); 
a report of 494,442 70 mm. x-rays, 19,579 referrals (ab), 


Jan., 129 

FEINBERG, S. B., and WILBER, M. C.: 
Report of two cases, March, 383 

FEITELBERG, SERGEI. Ses Ty’ eee ROBERT A. 

FELDER, D. A. See MUR T. O. 

FELDMAN, ROBERT - GROSS, SIDNEY W., and WIMPF- 
HEIMER, SEYMOUR: Ruptured intracranial aneu- 
rysm during pregnancy: diagnosis and treatment (ab), 
une, 900 

FELMUS, LAURENCE B. See PEDOWITZ, PAUL 

FELSON, BENJAMIN, and FELSON, HENRY: Acute dif- 
fuse pneumonia of Sy a (ab), June, 902 

——See WELSH, RICHAR 

—_ WISOFF, CARL P 

He eal HENRY. See FELSON, BENJAMIN 


Periosteal chondroma 


osteochondral fracture of femoral condyles (ab), Mark B. 
Coventry and Alexander J. Walt, March, 471 
—use of radioactive phosphorus (P*?) to determine viability of 
head of femur (ab), H. B. Boyd et al, Feb., 318 
tumors 
—eosinophilic granuloma of femur and lungs; case (ab), John 
H. Childers et al, April, 639 
FENN, WALLACE O. See GILBERT, DANIEL L. 
FERNSTROM, INGMAR: Arteriography of the uterine ar- 
tery: its value in the diagnosis of uterine fibromyoma, 
tubal pregnancy, adnexal tumour, and placental site 
localization in cases of intra-uterine pregnancy (ab), 
Jan., 146 
FERRARU, FELIX. See READ, JOHN L 
FERTIG, JOHN W. See SILVERMAN, ViNNA 
FERTILITY. See Sterility 
FESCO, JAMES. See ALBERT, ROY 
FETUS 
—accumulation of radioactive iodine by human fetal thyroids 
(ab), Robert E. Hodges et al, June, 927 
—comparison of fetal and infant death rates in progeny of 
radiologists and pathologists (ab), James F. Crow, Jan., 
159 


—early roentgen diagnosis of spastic contraction ring in uterus 
(Bandl’'s ring) during labor and roentgenographic demon- 
stration of subcutaneous fat deposits of fetus (‘the fat 
line’) and of the placenta (ab), Niels Lauge-Hansen, 
June, 919 

—roentgenologic diagnosis of intrauterine fetal death (ab), 
O. Wicht!, May, 795 

—roentgenologic findings in intrauterine death (ab), K. 
Fochem, March, 471 

—unusual uterine enlargement caused by bleeding due to 
hypofibrinogenemia associated with fetal death, John D 
Osmond, Jr., and Carl W. Rotter, April, 553 

FFRENCH, GEOFFREY E.: Pneumoconiosis on the Kolar 
sold Field, South India (ab), May, 781 
RIN. See Blood, fibrin 

FIBRINOGE N. See Blood, fibrinogen 

FIBROMA. See Tumors, fibroma 

FIBROMYOMA. See Uterus, fibromyoma 

FIBULA 


—measurement of tibiofibular torsion (ab), Howard Rosen and 
Herbert Sandick, May, 795 
FIEBELKORN, HANS-JOACHIM, and HILLGER, HORST: 
~ see reactions of the lung and pleura after irradia- 
tion of beast carcinoma (ab), April, 645 
FIGIEL — FIGIEL gt ne , WIETERSEN, FRED 
K., and DRANGINES, EDWA Gallstone obtura- 
tion Clinical and hn 4» considerations (ab), 
May, 788 
FIGIEL, STEVEN J. See FIGIEL, LEO S 
FIGLE MELVIN M., FRY, WILLIAM J., OREBAUGH, 
JOHN E., and POLLARD, H. MARVIN: Percutaneous 
s lenoportography (ab), Jan., 137 
FILM BADGES 
—revised technic for film dosimetry at Oak Ridge National 
Laboratory, Edwin D. Gupton, Feb., 253 
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FINCHER, EDGAR F. See Leen, TED F. 
FINCKH, S. See DAVIS, H. 
FINDLAY, M., and DENNY, M. B. M.: 
of neurofibromatosis ( ab), Feb., 308 
FINE, = ,and HENDEE, C.F.: X-ray critical absorption and 
mission sucepies in kev (ab), April, 652 
FINERTY, JOHN C. See BINHA MMER, ROBERT T. 
see METZ, GEORGE 
FINGERS AND TOES 
See also Arachnodactylia 
radiological bone changes and angiographic findings in lep- 
rosy, with special reference 4 pathogenesis of ‘‘atrophic”’ 
conditions of digits (ab), D. Paterson, May, 793 
FIRFER, RAYMOND. See BAKER, WILLIAM J. 
FISHER, ARTHUR. See BIERMAN, HOWARD R. 
FISHER, BERNARD, RUSS, CLEM, ‘SELKER, ROBERT, and 
NECHAJ, JOSEPH: A safe inexpensive x-ray and 


fluoroscopic table for the dog laboratory (ab), Feb., 312 


Radiological features 


FISHER, H. J. See VEALL, N. 
FISHER, HERBERT. See SOLOFF, LOUIS A. 
FISHMAN, M. See SCHECHMEISTER, I. L. 
FISTULA 

arteriovenous 


renal arteriovenous fistula (ab), Jack W. Schwartz et al, 
May, 797 
bronchopulmonary 
masked fistula (ab) 
March, 457 
cholecystocutaneous 
traumatic fistula (ab), Orville F 
Steinbach, May, 790 


Bruce J. Franz and James D. Murphy, 


Grimes and Howard L. 


pancreatic 
a + age 3 fab), William W. Bryan and J. Frank 
alker, May, 


FITE, FRANKLIN: , of lung due to radiographic 
contrast medium (ab), April, 621 

FITZ, FRED W.: The doctor and his heart, Feb 

FLEISCHNER, FELIX G., and BERENBERG, ARNOLD L. 
Recurrent carcinoma of the colon at the site of the anas- 
tamosis roentgen observations, April 540. See also 
correction, June, 894 

FLUORINE 

-lack of effect of fluorine ingestion on uptake of iodine'*®' by 
thyroid gland (ab), J. Elliot Levi and Hannah E. Silber 
tein, Jan., 155 
FLUOROSCOPY. See Roentgen Rays, fluoroscopy 
JOCHEM, K.: Roentgenologic findings in intrauterine death 
ab), Mz arch, 471 

FOCHT, ELIZABETH F., and MEURK, MARY LOUISE: 
Loss of electrons from collecting electrode in high-energy 
_— beams investigated with a double extrapolation 

hamber, Jan., 101 

FOLTZ, ELIOT E., and KEARNS, J. E.: Carcinoma of a 
Meckel's diverticulum demonstrated at x-ray ab) 
March, 464 

FONTANILI, E. See ZERBINI, E. 

FONZONE, B. See VITERBO, F. 

FORAMEN OF MONRO. See Brain, tumors 

FORBES, J. A.: Destructive effects of radioactive iodine (ab), 
May, 803 

FORD, SYLVESTER (obit), May, 769 

FOREIGN BODIES. See Geophagia; Pelvis; Sponges 

ae A. P. M., and BROWN, D. A. PEEBLES: Pitui 

ry-radon nb slant for breast cancer (ab), March, 477 

FORREST, ARNO W. See REESE, ALGERNON B. 

FORSTER, E., SICHEL, D., BLUM, H., and ROEGEL: The 
place of ‘lateral tomography in the "study of lesions of the 
intrathoracic respiratory system (ab), May, 778 

FORTIER, G. M.A.: Cholangiography: a simplified techniq 1e 
(ab), Feb., 304 

FORTNER, JOSEPH G., and NORRIS, WILLIAM P.: Deter 
mination of the radioactivity of gallstones obtained from 
cases of , meg ~~ cancer (ab), June, 92 

FOSS, EDWARD L., DOCKERTY, MALCOLM B., and GOOD, 
S ALLEN: Osteoid oseeme of the mandible Report 

f a case (ab), March, 

FOWLER, NOBLE '0., NOBLE, WILLIAM J., ae 
SALVATORE s. , and MANNIX, EDGAR : Clinical 
estimation of pulmonary hypertension Ba on 
mitral stenosis (ab), Jan., 135 

FRACTURES 

See also under names of bones 
studies on healing << radioactive phosphorus) (ab) 
Hans H. Bohr, Feb., 3 

FRAME, BOY, and CARTER SIDNEY: Pseudohypopara 
thyroidism. Clinical picture and relation to convulsive 
seizures (ab), March, 468 

FRANK, A.: Cholecystography in patients with vagotomy 
(ab), May, 790 

FRANK, H.G.: Hodgkin’ oiimom: clinical aspects, treatment 
and prognosis (ab), Feb., 7 

FRANZ, BRUCE J., and ‘MURPHY, JAMES D.: 
bronchople: iral fistula (ab). March, 457 

FRANZEN, J. See BOPP, K. PH. 

FRASER, F: CLARKE. See NAIMAN, JAMES 

FREED, [OHN H. See ALLEN, KENNETH D. A. 

FREEDMAN LECTURES, University of Cincinnati, March, 446 

FREEMOND, ALAN. See DUBILIER, WILLIAM, Jr. 

FREINKEL, NORBERT, and INGBAR, SIDNEY H.: The re 
lationship between metabolic activity and iodide-con 
centrating capacity of surviving thyroid slices (ab), Feb., 
321 


The masked 


June 1956 


FRENCH, LYLE A., and SUECHTING, RALPH L.: Famil 
incidence of craniosy nostosis. Re port of two cases , — 
ring in one family (ab), March, 455 es 

——See CHOU, SHELLEY N. 

—See GOULD, PURDUE L. 

FRENCH, S. W., III: Technique of bronchography 


FREUD, “WILLIAM I 
‘ -: Diabetes insipidus and p ary 
fibrosis (ab), April, 621 . and pulmonary 
FRICKE, ROBERT E. See VAN HERIK, MARTIN 
FRIEBERG, STURE. See ANDREN, LARS 
FRIEDELL, HYMER L. See KROHMER: JACK S. 
FRIEDELL, MORRIS T. See LEVENSON, JOSEPH M. 
FRIEDMAN, ABRAHAM: Radioiodine uptake in children 
with mongolism (ab), May, 803 
FRIEDMAN, FRANKLIN P. See MANN, LAWRENCE S. 
FRIEDMAN, JACK (obit), Jan., 114 
FRIEDMAN, MILTON, and PEARLMAN, ALEXANDER w.: 
Time-dose rele ationship in irradiation of recurrent cancer of 
the breast. Iso-effect curve and tumor lethal dose (ah) 
April, 639 
7 a dose studies in irradiation of mycosis fungoides 
effect curve and tumor lethal dose, March, 274 
FRIEDMAN. NATHAN B., SARGENT, JAMES A., and DRUTZ, 
EILEEN: Certain effects of irradiation and chemo. 
eee on cellular division and differentiaton (ab), June, 


FRIEDMAN, SIDNEY, MURPHY, LOIS, and ASH, RACHEL: 
Congenital mitral atresia with hypoplastic nonfunctioning 
left heart (ab), June, 904 

FRIES, JOHN w. , and TALBOT, BLAKE S.: Serotal calcifi 
cation due to meconium peritonitis (ab), April, 637 

FROMER, JOHN L., SMEDAL, MAGNUS, I., TRUMP 
JOHN G., and WRIGHT, KENNETH A.: High energy 
agg for generalized superficial dermatoses (ab) 

FROMMHOLD, WALTER: Criticism of ‘‘comparative” in 
vestigations with new biliary contrast media (ab), June 
913 

——See OESER, HEINZ 

FRONTAL BONE 

unilateral exophthalmos due to orbitofrontal cholesterol 

granuloma (ab), John W. Hanbery and Mark Rayport 


April, 616 
FRY, WILLIAM J. See FIGLEY, MELVIN M. 
FULTON, GEORGE P. See BERM AN, HERBERT J. 
FULTON, HAROLD: Gas-containing gall stones (ab), March, 
166 
and EVANS, W. A., Jr.: Roentgen examination in retro 
yeritoneal tumors of children (ab), Jan., 141 
FURACIN. See Nitrofuran Compounds 
FURADANTIN. See Nitrofuran Compounds 
FURADROXYL. See Nitrofuran Compounds 
FUREY, WARREN W.: The present status of Blue Cross and 
Blue Shield Report of the American College of Radiol 


ogy, March, 438 
See TROUT, E. DALE 


FURNO, EDWARD J. 
FURTH, JACOB. See UPTON, ARTHUR C. 


(ab), 
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GABR, MAMDOUH. 
GADERMANN, E. 
GAG ea iAsoues oO. 
GALLBL 
See = Dili ary Tract 
calculi 
air insufflation of colon as aid in diagnosis of cholelithiasis 
Walter Lentino and Dominick J. Principato, March, 393 
cholelithiasis simulating pyloric neoplasm (ab), Donald 
Young, May, 789 
determination of radivactivity of gallstones obtained from 
cases of gallbladder cancer (ab), Joseph G. Fortner and 
William P. Norris, June, 928 
gallstone obturation: clinical and roentgenographic con 
siderations (ab), Leo S. Figiel et al, May, 788 
gas-containing gallstones (ab), Harold Fulton, March, 456 
cancer 
determination of radioactivity of gallstones obtained from 
cases of gallbladder cancer (ab), Joseph G. Fortner and 
William P. Norris, June, 928 
diseases 
effect of distention of gallbladder with air and its relation 
ship to acute pneumocholecystitis (ab), Carl J. Heifetz 
and Elliot I. Wyloge, June, 912 
emphysematous cholecystitis; case (ab), 
May, 789 
Rokitansky-Aschoff sinuses as related to chronic cholecystitis 
(ab). Leonard K. Stalker et al, May, 789 
diverticula 
intramural diverticulosis shown by radiography; 
David Sutton, March, 466 
excision. See also Biliary Tract, roentgenography; Gall- 
bladder, surgery 
common bile duct in postcholecystectomy patient (ab) 
David M. Sklaroff et al, Feb., 304 
fistula. See Fistula, cholecystocutaneous 
gangrene 
visualization of gangrenous gallbladder with iopanoic acid 
(Telepaque) (ab), Jerome L. Pollock and Martin B 
Goodwin, June, 912 
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See HORST, W. 
See CHAPMAN, WILLIAM P. 
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GALLBLADDER —cont. 
roentgenography. See also other subheads under Gallbladder 
—cholecy stography in patients with vagotomy (ab), A. Frank, 

May, 790 
‘ agroved rapid intravenous Ego with a new 
compound—-Cholografin (ab), J. Gershon-Cohen et al, 
March, 465 
intravenous cholecystography with Cholografin in infants 
(ab), Thomas E. Reichelderfer and Joyce Van Hartes- 
veldt March, 465 
normal and abnormal biliary tract as shown by intravenous 
cholecystography and cholangiography (ab), J. Edward 
Berk et al, Jan., 141 
radiologic visualization with Telepaque (ab), Lothar Lange, 
June 913 
retention of opaque medium during cholecystography (ab), 
J. George Teplick and Bernard P. Adelman, June, 915 
use of fat-rich meal in cholecystography (ab), Lester R 
Whitaker, May, 790 
surgery 
effect of cholecystostomy upon subsequent roentgenologic 
appearance of gallbladder, John A. Layne, March, 397 


GAMMA RAYS. See Atomic Bomb; Radiations; Radioac 
tivity; Radium 
GANGLION 


renal function following aortography carried out under 
ganglionic block (ab), Herman Lodin and Lars Thorén, 
March, 473 
GANGRENE. See Gallbladder 
GANNON, WILLIAM E., and GREENFIELD, HENRY: Fi 
brin body in an old abscess cavity, simulating a new 
-—. April, 564 
See de CARVALHO AZEVEDO, A. 
CaRCOYLISM. See Lipochondrodystrophy 
GARLAND, L. H., and SISSON, M. A.: Pulmonary rvent- 
enologic changes in the collagen diseases (ab), May, 779 
GARRETT ORMAN H. See BISHOPRIC, GEORGE A. 
GAS 


See also Symphysis Pubis; Urinary Tract 
deficiency in infants with diarrhea; 3 cases, Alexander R. 
Margulis, Frances P. Conklin, Charles M. Nice, Jr., and 
Leo G. Rigler, Jan., 93 
GASTRITIS. See Stomach, inflammation 
GASTROINTESTINAL TRACT 
See also Colon; Intestines; Stomach; etc 
effect of million-volt irradiation on gastrointestinal tract 
(ab), Irving B. Brick, May, 806 
hemorrhage 
early roentgen evaluation of gastrointestinal bleeding (ab), 
Albert M. Kohn et al, May, 787 
modified string test for determination of site of upper gastro- 
intestinal bleeding (ab), Emanuel M. Rappaport, April, 
626 
motility 
-comparative effects of Pamine, Banthine, and placebos on 
gastrointestinal motility Radiographic study in 8 
adult subjects tested when fasting and after three weeks 
administration of agents (ab), William P. Chapman et al 
Feb., 301 
comparative effects of Pamine, Banthine, and placebos on 
gastrointestinal motility Il. Radiographic study in 8 
adult subjects tested when fasting and following adminis 
tration of standard meal (ab), William P. Chapman et al, 
Feb., 301 
effects of two commercial emulsifiers, MYRJ 45 and MYRJ 
52, on gastric acidity and gastrointestinal motility of 
human subjects (ab), Wesley M. Oler and Virginia C. 
Craemer, Jan., 139 
roentgenography 
adventitious deposition of iodized oil in middle ear (during 
gastrointestinal examination of infant) (ab), Emanuel 
Chusid and Alfred J. Bernstein, Jan., 126 
-high-voltage technic (megameta 125) (ab), Milan Svoboda, 
May, 799 
tumors 
generalized polyposis: an unusual syndrome of polyposis, 
¢om—eem alopecia and onychotrophia (ab), Leonard 
V. Cronkhite, Jr.. and Wilma J. Canada, April, 628 
GASTROSCOPY. See Peptic Ulcer, surgical therapy 
GELLER, WILLIAM. See STEINBERG, ISRAEL 
GENERATOR. Sce Roentgen Rays, physics 
GENES. .. Heredity 
GENITA 
—iagnosis — prognosis of female genital tuberculosis (ab), 
Zummo et al, Jan., 146 
GENITOURINARY TRACT. See Urinary Tract and under 
ames of organs 
GEOPHAGIA 
roentgenographic diagnosis of geophagia (dirt. eee (ab) 
pa S. Clayton and — 7 Goodman, Feb., 303 
GERARD, A. See CORDIER, 
GERSCHMAN, REBECA, See ‘GILBERT, DANIEL L 
GERSHON- COHEN, J., BERGER, S. M., and KREMENS, V.: 
Improved rapid intravenous ‘cholecystography with a new 
compound—Cholografin (ab), March, 465 
——See BOREADIS, A. G. 
——INGLEBY, HELEN, and HERMEL, M. B.: Occult car 


cinoma of breast Value of roentgenography (ab), Jan 


148 
——See SKELAROFF, DAVID M. 
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GIANT-CELL TUMORS. See Tumors, giant-cell 

GIARDIELLO, A. See 2 ged D. 

GIARRATANO, SALVATORE e FOWLER, NOBLE O. 

GILBERT, DANIEL L., GERS HMAN, REBECA, and FENN, 

WALLA ACE O.: Effects of fasting and x irradiation on 

en Faeoaias in mice (ab), April, 647 

GILES, NOR MAN H.: The oxygen effect on radiation-induced 

chromosome aberrations: breakage-versus-recombination 
pothesis (ab), Jan., 166 

GILLESHY, WILLI AM J. See PUESTOW, CHARLES B. 

GIMES, “Phantom pain”’ following gastric resection (ab), 
March, 463 

GINGIVA. See Gums 

GIUSEFFI, JEROME, and LARGEN, THOMAS: A method 
for determining the patency of portacaval and spleno 
renal shunts (ab), March, 460 


gg A. J. See HASTINGS- JANES. R. 


GLENN ANK. See KANTOR, HERBERT, G. 
GLICKLICH MARVIN. See WEISEL, WILSON 
GLIOBLASTOMA. See Brain, tumors 
GLIOMA. See Tumors, glioma 


GLUCOSE 
=~ of x-ray irradiation on glucose transport in rat 
estine (ab), Lawrence E. Detrick et al, May, 808 
GODSICK. WILLIAM H. See ZAKIN, DAVID 
GODWIN, JOHN T., FARR, LEE E., SWEET, WILLIAM H., 
and OBERTSON, JAMES S$): Pathological study of 
eight patients with glioblastoma multiforme treated by 
zr; capture therapy using boron 10 (ab), March, 


GOECKE, H.: 


GOETZ, R. H.: An effective method of permanently marking 
x-ray cassettes with radiopaque material, Feb., 267 
——NELLEN, MAURICE, SCHRIRE, VELVA, and VOGEL- 
POEL, LOUIS: The clinical value of angiocardiography 
(ab) Feb., 296 
GOITER. See Thyroid 

GOLD, RADIOACTIVE. See Radioactivity, radiogold 

GOLD MEDAL. See American College of Radiology; 
logic Society of North America. gold medal 

GOLDEN, NER. See SCHAEFER, HERMANN J. 

GOLDIE, KATHERIN ER. See GRAH RUTH M. 

GOLDMAN, LEON: vg bine mem DL Z hyperpara- 
thyroidism (ab), Mz 

GOLODNER, HARRY, SLOBODKIN, MORRIS, and RIP- 
STEIN, CHARLES M.: Papillary lymph nodule hyper- 
plasia of the duodenum (report of a case) (ab), Jan., 139 

GOOD, C. ALLEN. See FOSS, L. 

——See HODGSON, CORRIN H 

GOODMAN, HAR OLD. See RICHMAN, SAMUEL 

GOODMAN, PAUL H. See CLAYTON, R. S. 

GOODWIN, MARTIN B. See POLLOCK. “JEROME L. 

GOODWIN, MILLARD E., MOORE, 'E. VINCENT, and 
PEIRCE, E. CONVERSE,II: Roentgenographic visuali 
zation of adrenal glands: use of aortography and ‘or 
retroperitoneal pneumography to visualize adrenal glands 
“combined adrenalography"’ (ab), June, 921 

——See CASEY, WILLIAM C. 

GORDON, ROBERT. See BAKER, ROGER 

GORDON, W.: Amyloid deposits in the bronchi (ab) Feb., 


29 5 
GORSON, ROBERT O. See KUHL, DAVID E 
a ‘DAVID M., Wy TORRANCE, DANIEL J.: Pul- 
nary edema (ab) 


GOULD, PURDUE L., PEYTON, WILLIAM T., and FRENCH, 


A.: Vertebral angiography by retrograde injec 


=e 
4a 


Contribution to diabetic arthropathy (ab), June, 


Radio- 


tion of the brachial artery (ab), May 5 
GOUT 
as cause of isolated circumscribed cyst of patella; case, 

John Lyford, III, and David Shapiro, March, 380 

GRACE, H. See EL-GHOL 

GRAHAM, JOHN B. See GRAHAM, RUTH M. 

GRAHAM, RUTH M., and GOLDIE, KATHERINE R.: Prog 
nosis in irradiated cancer of the cervix by measurement of 
cell size in the vaginal smear (ab), Jan., 154 

——and GRAHAM, JOHN B.: Cytological prognosis in cancer 


of the uterine cervix treated radiologically (ab), Jan., 


153 
GRAINGER, RONALD G., and HEARN, JOHN B.: Intra 
pulmonary septal lymphatic lines (B lines of Kerley) 
Their significance and their prognostic evaluation before 
mitral valvotomy (ab), May, 779 
GRAMIAK, RAYMOND. See CAMPETI, FRANK 
GRANKE, RICHARD C. See HORRAX, GILBERT 
See RU G. 
GRANULOMA 
gastric granuloma with eosinophilic infiltration 
Marcus J. Smith, Feb., 177 
granuloma with eosinophils: benign inflammatory fibroid 
polyps of stomach, Leo G. Rigler, Leo Blank and Robert 
Hebbel, Feb., 169 
of lung, due to radiographic contrast medium (ab), Franklin 
Fite, April, 621 
unilateral exophthalmos due to orbitofrontal cholesterol 
granuloma (ab), John W. Hanbery and Mark Rayport 
April, 616 
eosinophilic. See Lungs, tumors; Ribs 
GRAVES’ DISEASE. See Thyroid, hyperthyroidism 
GRAYZEL, DAVID M. See PEDOWITZ, PAUL 
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GREELEY. HUGH P., SMEDAL, MAGNUS I., and MOST, 
WILLIA Treatment s the carotid-sinus syndrome 
y irradiation (ab), Feb., 313 

GREEN JAMES W.., and ROTH, JAY S.: Effect of radiation 
from small amounts of P®, 5* and K* on the develop 
ment of Arbacia eggs feb), Jan., 166 

GREENFIELD, H., SIEGE L. H., and DE FRANCIS, N.: 
Attempted Stanstontien of the pancreatic ducts by am 
pullary reflux (ab), June, 912 

——See GANNON, WILLIAM E. 

GREENWALD, CHARLES M., LEFEVRE, FAY A., ROOT, 
JOSEPH C.,and HUMPHRIES, ALFRED W.: Femoral 
arteriography in diagnosis of segmental arteriosclerosis 
obliterans (ab), June, 908 

GREITZ, TORGNY: Ascending phlebography in venous in- 
sufficiency (ab), June, 908 

Phlebography of the normal leg (ab), May, 785 
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ture (ab), Morton H. Rachelson et al, May, 788 
mediastinal emphysema (ab), Arturo J. Aballi et al Jan 





osteomyelitis in newborn and infant up to two months of 
age (ab), J. Marcelino Figueroa C. and Mario Silva 
Aguilar, Jan., 144 
ae of stomach in newborn infant with survival (ab) 
-awrence S. Mann et al, May, 787 
INFARCTION. See Bones; Heart 
-ungs 
INFECTION 
See also Bacteria 
effect of parenteral injection of particulate matter on resist- 
ance of x-irradiated mice to infection (ab), Willie W 
Smith et al, June, 929 
INFLAMMATION 
biologic fundamentals and recent concepts of inflammatory 
irradiation and functional roentgen therapy (ab), Eber 
hard Scherer, May, 801 
INGBAR, SIDNEY H. See FREINKEL, NORBERT 
INGERSOLL, CHARLES. See WELCH, KEASLEY 
INGLEBY, HELEN. See GERSHON- COHEN, J. 
INGRAHAM, FRANC D. See McLAURIN, ROBERT L. 
at a A THOMAS W. See MILLER, GEOR 
effect of x-rays on trace-labeled I'*!-insulin and its relevance 
& biologic studies with I'*!-labeled —— Rosalyn $ 
Yalow and Solomon A. Berson, Jan., 
<=eEm AMERICAN CONGRESS OF RADIOLOGY | FIFTH); 
pening address, James T. Case, April, 599 
INTERNATIONAL CONGRESS OF MEDICAL RADIO- 
PHOTOGRAPHY (SECOND), Jan., ! 
INTERNATIONAL CONGRESS OF RADIOLOGY | EIGHTH) 
an invitation, June, 893 
letter to editor, Jorge Ceballos, April, 605 
INTERVERTEBRAL DISKS. See Spine 
INTESTINES 
See also Colon; Gastrointestinal Tract 
cytologic study of intestinal epithelium of mouse after total- 
body x-irradiation (ab), William Montagna and J 
Walter Wilson, April, 647 
influence of x-ray irradiation on glucose transport in rat 
intestine (ab), Lawrence E. Detrick et al, May, 808 
abnormalities 
intrathoracic alimentary duplications communicating with 
small intestine (ab), Harold J. Leider et al, June, 911 
cancer 
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MACARINI, N., and BUZZI, G.: Anatomic interpretation of 
cross-sectional stratigraphy of the mediastinum (ab 

ril, 621 

McCORMICK, GEORGE. See RATS. SOL 

McCOY, CORNELIA B. See MALU S. R. 

McDONALD, AMES E., TUGHES. * WILLIAM F., 

ey FFE , VINCENT G.: 


an., 159 

McDONALD. JAMES J. See KELLER, Jr 

McDONALD, RALPH E., and SHAFER, AWIULIAM G. Dis 
— juvenile fibrous dysplasia of the jaws (ab 

an., 126 

McDOUGALL. A. The os trigonum (ab), April, 635 

McEWEN, CURRIER. POPPEL, MAXWELL ne 
NATHANIEL, and JACOBSON, BARUSD ¢ 3 
acetabuli in rheumatoid arthritis, Jan 

McGEE, ANDREW R., PENNY, STUART F., “and WILLIAM- 
Ss , NORVAL L. Pneumatosis cystoides intestinalis 
with 1 a case report Jan SS 

McGEE, A. R., and RAPP, C. R.: 
(ab), April, 630 

McGEHEE, FRANK O. See CAMERON, BRUCE M 

McGRAW, JOHN P. See CALDERON, ROBERTO 

MACHT, STANLEY H., and LAWRENCE, PHILIP S.: Na 
tional survey of congenital malformations resulting from 
exposure to roentgen codiesion jab), Jan., 159 

MACKENZIE, L. See JONES, B. B. 

McKISSOCK, WYLIE. Sce PAINE, “KENNETH, Ww.k 

McLAREN, J. W., KING, J. B., and COPLAND, W. A. Pre 
liminary observations on veripaque, a colomie actuator for 
use with barium enemata (ab). April, 629 

McLAURIN, ROBERT L., BAILEY, ORVILLE T., HARSH, 
GRIFFITH R.,, Ill, and INGRAHAM, FRANC D Kf 
fects of gamma and roentgen radiation on intact spinal cord 
of ponies Experimental study (ab), March, 485 

MADRA 

osteitis deformans or Paget's disease im 

A K. Menon, March, 400 

MAFFUCCT’ S SYNDROME, See Dyschondroplasia 

MAGIDSON, OSCAR, and JACOBSON, GEORGE Throm 
bosis of the main pulmonary arteries (ab), Feb., 2 

——See KEATES, P. G. 

MAGNIFICATION TECHNICS, See Roentgen Rays. technic 

MAGNUSSON, GOSTA, BERGSTROM, INGMAR, aad ODE 
BLAD, ERIK: Studies on the uptake of Fe im vat 
embryo, placenta, uterus and mammary gland (ab). laa 
147 


Jr., and 
Beta radiation cataracts (ab) 


POKER, 


Protrusio 


Sarcoidosis of the rectum 


Madras (ab) 
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MAIER, HERBERT C. See KESSELER, HOWARD J 

MAIN, JOHN M., and PREHN, RICHMOND T.: Successful 
‘skin homografts after the administration of high dosage 
x radiation and homologous bone marrow (ab), Jan., 163 

MAKIN, MYER. See SCHORR, SAMUEL 

MALCHIODI, C., and RABAIOTTI, A.: Serial arteriography in 
peripheral atherosclerosis (ab), June, 907 

MALIPHANT, R. G.: Results of radium treatment of cancer of 
the uterine cervix with special reference to glandular and 
stump cancers (ab), April, 640 

MALMSTROM, GUNNAR. See BJORK, VIKING O. 

MALSKY, STANLEY. See STEIN, JOSEPH 

MALTBY, JAMES D. See CARSO , CHARLES P. 

MALUF, N. S. R., and McCOY, CORNELIA B.: Translumbar 
aortography as a diagnostic procedure in urology, with 
notes on caval phlebography (ab), March, 472 

MANDIBLE. See Jaws 

MANN, LAWRENCE S., KALLEN, IRWIN A., TOMUSK, 
AUGUST, and FRIEDMAN, FRANKLIN P.: Rupture of 


= at in the newborn infant with survival (ab) 


MANNIX. “EDGAR P. See FOWLER, NOBLE O 
MANOUCHEHRR, AZAD. See NICE, ‘CHARLES M., Jr. 
MANTZ, FRAN KE., r. See ADLER, RICHARD H. 
MARBACH, A. HERBERT. See BECKER, MARTIN S. 
MARCELINO FIGUEROA C., J., and SILVA AGUILAR, 
MARIO: Osteomyelitis in the newborn and infant up to 
two months of age (ab), Jan., 144 
MARCHANT, DOUGLAS. See SWENSON, ORVAR 
MARESH, MARION Linear growth of long bones of ex- 
tremities from infancy through adolescence. Continuing 
studies (ab), April, 632 
MARGOLIS, ALAN J. See WEBB, GILBERT A 
MARGULIS, ALEXANDER R., NKLIN, FRANCES Pro 
NICE, CHARLES M., Jr., and RIGLER, LEO G.: De 
ficiency of intestinal ~“ in “ws with diarrhea A pres- 
entation of three cases, Jan 
——NICE, CHARLES M., Jr., and ‘RIGLER, LEO G.: Roent- 
gen ‘findings in primary hepatoma in infants and children. 
An analysis of eleven cases, June, 809 
MARINELLI, L. D., MILLER, C. E., GUSTAFSON, P. F., and 
ROW LAND, ’R. E.: The quantitative determination of 
gamma-ray emitting elements in living persons (ab) 
March, 485 
——See GUSTAFSON, P. F. 
——See MILLER, C. E. 
MARSELLA, ANTONIO. See IANNACCONE, GUIDO 
MARSHAK, RICHARD H. See WOLF, BERNARD S. 
— CHARLES L., and MARTIN, JAMESA.: Carcinoma 
of the ysterior tongue treated with radiation, June, 835 
MARTIN, JAMES A. See MARTIN, an Te L. 
MARTIN, JAMES W., and SIEBENTHAL, B. J.: Jaundice due 
to hy pertrophic »vloric stenosis (ab), May 788 
MARTIN, JOHN A., LIVINGSTON, ROBERT S., MURRAY, 
RAYMOND ond and RANKIN, MOZELLE: Radioisotope 
»production rates in a 22-Mev cyclotron (ab), April, 643 
MARTIN, JORGE M., and STANBURY, JOHN B.: Response 
of the I'*!-treated thyroid gland to thyrotropic hormone 
(ab), May, 803 
mane WILLIAM J.. UNDERDAHL, LAURENTIUS O., 
THIESON, DON R., and PUGH, DAVID G.: Alkap 
pera report of 1: 2 cases (ab), March, 469 
MARTINEZ FARINAS, PEDRO O. See FARINAS, PEDRO L. 
MARTINO, LUIGI. See DEL BUONO, a 
MARVIN, J. F. See STENSTROM, K. 
MASLOW KI, HENRY A.: Vertebral _ percu 
taneous lateral atlanto- occipital method (ab), May, 774 
MASS SURVEYS. See Lungs, cancer; Tuberculosis, Pulmonary 
mass roentgenologic surveys 
MATHIESON, DON R. See MARTIN, WILLIAM J. 
MATSUNAGE, HARUJI. See LANGE, ROBERT D. 
MATSUOKE, SHIGERU. See LANGE, ROBERT D. 
MATTHEWS, MARION. See HOLLCROFT, JOANNE W. 
MATTSSON, OVE: Practical photographic problems in radiog 
raphy, with special reference to high-voltage technique 
(ab), Jan., 149 
MAUDSLEY, ROY H.: Dysplasia epiphysialis multiplex. A 
report of fourteen cases in three families (ab), April, 633 
MAXILLA. See Jaws 
MAYNEORD PROJECTOR. See Roentgen Therapy 
MAYOCK, ROBERT L., DILLON, ROBERT F., and STEAD, 
psy a Ww Roentgenographic simulation of cavita- 
by caseous material in lung lesions (ab), Feb., 293 
MAZET. ROBERT, Jr.: Skeletal lesions in coccidioidomycosis 
(ab), Feb., 308 
=——ae, K. W., and STEVENS, K. A.: Methods of increasing 
accuracy in radon and radium implants (ab), = 924 
MEADORS, ASON L. See WEENS, H. STEPH 
MECKEL’S DIVERTICULUM. See intestines _ 
MECONIUM 
meconium ileus 
April, 567 
scrotal calcification due to meconium peritonitis (ab), John 
W. Fries and Blake S. Talbot, April, 637 
MEDHURST, GEOFFREY. See TAINSH, L. CAMPBELL 
MEDIASTINUM 
See also Pneumomediastinum 
mediastinal pleura (ab), Folke Knutsson, Feb., 296 
modified breathing esophagram for demonstration of medi- 
astinal shift (ab), P. Lérinc and L. Baumann, April, 621 


a new roentgen sign, Harvey White, 
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—surgical implications of mediastinal shadow in thoracic roent- 
genograms of infants and children (ab), F Henry Ellis, 
Jr., et al, March, 457 
blood supply 
—transosseous mediastinal phlebography (ab), G. Torj and 
L. Cavicchi, Jan., 137 
emphysema. See Emphysema 
hemorrhage 
—traumatic hemomediastinum (ab), Eugene G_ Laforet 
April, 622 : 
roentgenography 
—anatomic interpretation of gy stratigraphy 
(ab), N. Macarini and G. Buzzi, April, 62 
anatomic-radiographic studies of prevertel * retromedi- 
astinal space (ab), G. Bassani, March, 458 
—extraluminal mediastinography as an aid in diagnosis of 
mediastinal disease; preliminary report (ab), Jacob K 
Berman et al, Feb., 295 
tuberculosis 
problem of tuberculosis (ab), Harold A. Lyons and Clifford 
F. Storey, March, 458 
tumors 
diagnostic difficulties in evaluating pulsating masses (ab), 
Charles K. Donegan and Don C Nouse, Jan 
intrathoracic goiter See Thyroid, aberrant 
right aortic arch versus mediastinal tumors and densities: 
diagnostic problems (ab), Emanuel Schwartz and Henry 
H. Kalter, May, 783 ‘ 
—tumors of mediastinum and transverse tomography (ab), 
G. Roche and J. Parent, March, 458 
MEDICINE 
electrical technics in medicine and biology 
conference, May, 764 
MEDOPAQUE-H. See Fallopian Tubes 
MEGACOLON. See Colon, dilatation 
MEGAURETER. See Ureters 
MELAMED, MYRON, and PANTONE, ANTON M.: Hema- 
toma ‘of the duodenum. A case report, June, 874 
MELANIN 
—carcinoma of jejunum in intestinal polyposis with oral and 
digital melanosis (ab), W. P. Kleitsch et al, Jan., 139 
MELANOMA. See Tumors, melanoma 
MENDES FERREIRA, ANTONIO E., and CARIA MENDES, 
a Prolapse of the gastric mucosa into the duodenum 
(ab), March, 464 
MENESES HOYOS, JORGE: *‘Geometric’’ method to calcu- 
late the aortic caliber from anteroposterior teleroentgeno- 
grams (ab), Jan., 150 
MENINGES 
See also Arachnoid; Pia Mater 
systemic absorption and urinary excretion of RISA from 
subarachnoid space (ab), Shelley N. Chou and Lyle A 
French, June, 927 
hemorrhage 
chronic extradural hematoma of posterior fossa; case with 
a diagnostic pneumoencephalographic finding (ab), Neal 
Aronson and Joseph Ransohoff, Jan., 125 
late changes following subdural hematoma during childhood 
(ab), K. Decker and E. Hipp, Feb., 290 
tumors 
—— of routine skull films in intracranial meningiomas 
hee F. Leigh, Edgar F. Fincher and Maxwell F. Hall, Jr., 
aril, 509 
MENIN' IOMA. 
MENINGOCELE 
-diagnosis of intrathoracic meningocele (ab), Heino Laitinen 
and ate Turunen, March, 457 
MENON, N. Osteitis deformans or Paget's disease in 
Madras (ab), March, 469 
beta-MERCAPTOETHYLAMINE. See Cystamine and Cyste- 


amine 
MEREDITH, JOHN M.: Malignant round-cell neoplasm of 
cerebellum simulating an angle tumor with petrous ridge 
erosion (ab), March, 455 
MEREDITH, L. K. See , POC WAL ere qi 
MEREDITH, a a Ir. See TAPLIN , GEORGE Vv. 
MEREDITH, W. J. See "QUIMBY, EDITH H 
MERRIAM, GEO GE R., Jr.: Effects of beta | radiation on the 
eye, Feb 240 
Late effects of beta radiation on the eye (ab), March, 485 
——See REESE, ALGERNON B. 
MERWIN, RUTH M., and HILL, ELIZABETH L.: Effect of 
local roentgen irradiation on the formation of new capil- 
laries after injury (ab), Jan., 162 
MESENTERY 
See also Thrombosis 
lymphosarcoma of small intestine and its mesentery (ab) 
Samuel Richman et al, Feb., 302 
MESOTHELIOMA. See Tumors, mesothelioma 
MESOTHELIUM 
primary cyst (mesothelial) of diaphragm; case (ab), Clarence 
A. Bishop and Raymond J. Lipin, April. 625 
MESSENGER, HAROLD M., and MONROE, LEE: An un- 
usual case of duodenal deformity in Addison's disease (ab) 
June, 911 
seeer®, JACCCSLINE. See KLEINFELD, MORRIS 
Seg also Radioactivity, radioyttrium; Radium 
metabolic studies in Wilson's disease using Cu®* (ab), A. G. 
Bearn and H. G. Kunkel, Feb., 321 
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METABOLISM -cont. 

_relationship between metabolic activity and iodine-concen 
trating capacity of surviving thyroid slices (ab), Norbert 
Freinkel and Sidney H. Ingbar, Feb., 320 

METHYLCHOLANTHRENE 
—effects of combined local treatment with radioactive and 
oa ,- carcinogens (ab), Arthur M. Cloudman et al, 


Jan 
METZ GEORGE, BINHAMMER, ROBERT T., SCHNEIDER, 
RTIN, and FINERTY, JOHN C.: Hematologic 
— in rats protected from lethal x-radiation by post- 
irradiation parabiosis (ab), . 487 
—See BINHAMMER, ROBERT T 
MEURK, MARY LOUISE. See FOCHT, ELIZABETH F. 
hia Yt SOLOMON G., BROWN, JOHN R., BOONE, 
ACHEL, and HENDERSON, HUGH: Clinical mani- 
eee of pancreatitis (ab), March, 466 
MICROANGIOGRAPHY. See Liver, blood supply 
MIDDLEMISS, J. H.: Intussusception in childhood. Radio- 
logical appearances on plain radiography feb) March, 464 
MIDDLETON, NW. See CHILD DER 850 HN H. 
ELSEN, WILLIAM. See REYNOLDS, JTELFER B. 
MILKMAN- -LOOSER DISEASE. Sce Bones, diseases 
MILLAR, O. B. See ASH, C. L. 
MILLER, C. E., and MARINELLI, L. D.: The gamma-ray 
spectram, of rT _pouee beings, Jan , 104 
—See MARINELLI, 
MILLER, C. PHILLIP. * See HAMMOND, CAROLYN W. 
MILLER, ELIZA. See LORENZ, EGON 
MILLER, RON E? INMON, THOMAS W., and POLLOCK, 
— 


Persistent left superior vena cava (ab), 


MILLER. GERALD M. See HINMAN, FRANK, Jr. 
MILLS, W. A. See ROSSI, H. H. 
MINERALS 
—interference with uptake of radioiodine tracer during ad- 
“ore of vitamin-mineral mixtures (ab), Lawrence 
ohn and Edna B. Nichols, June, 925 
MINES AND MINERS 
pneumoconiosis on the Kolar Gold Field, South India (ab), 
Geoffrey E. Ffreuch, May, 781 
- symptomatology and radiology in pneumoconiosis: a sur- 
vey in the Durham coalfield (ab), D. J. Newell and R. C 
Browne, May, 781 
—thiopneumoconiosis of “‘Kovand”’ 


May, 782 
MISHRICK, ABDALLAH S. See LEIDER, HAROLD J. 
MITCHELL, C. LESLIE. See DEVLIN, JAMES A. 
MITRAL VALVE 
—clinical estimation of pulmonary hypertension accompanying 
mitral stenosis (ab), Noble O. Fowler et al, Jan., 135 
congenital Lutembacher syndrome (ab), A. de Carvalho 
Azevedo et al, Jan., 136 
—congenital mitral atresia with hypoplastic non-functioning 
left heart (ab), Sidney Friedman et al, June, 904 
—diagnosis of mitral insufficiency (ab), Viking O. Bjérk et al 
March, 459 
diagnosis of tricuspid insufficiency: clinical features in 60 
cases with associated mitral valve disease (ab), Gonzalo 
Sepulveda and Daniel S. Lukas, Feb., 298 
focal pulmonary hemosiderosis in Karama heart disease 
(ab), Michael J. Esposito, Jan., 1: 
intrapulmonary septal lymphatic | al (B lines of Kerley): 
their significance and their prognostic evaluation before 
mitral valvotomy (ab), Ronald G. Grainger and John B 
Hearn, May, 779 
—pulmonary ossification in patients with mitral stenosis (ab) 
W. Whitaker et al, May, 780 
—recognition and significance of pleural lymphatic dilatation 
(ab), Bertram Levin, Feb., 296 
studies in mitral stenosis. VI. Pulmonary vessels in mitral 
stenosis (ab), Knut Biilow et al, June, 904 
reece, JOHN F. See LIN, PAUL M. 

MOLE, R. H.: ‘On wasted radiation and the interpretation of 
experiments with chronic irradiation (ab), Jan , 161 
MONEY, R. A., and VANDERFIELD Angiography in 

the management of intra- and supra sellar tumours (ab), 
March, 454 
MONGOLISM 
—tadioiodine uptake in children with mongolism (ab), Abraham 
Friedman, May, 80% 
MONILIASIS 


—pulmonary intracavitary fungus ball, Emanuel J. Levin, 


Jan.,. 9 
MONONUCLEOSIS, INFECTIOUS 
roentgen observations (ab) A. Bogsch, April, 620 
MONROE. LEE. See MESSENGER, HAROLD M. 
MONSTERS 
—anencephaly in twins 
examination (ab), 


Feb., 309 

MONTAGNA, WILLIAM, and WILSON, J. WALTER: A 
cytologic study of the intestinal epithelium of the mouse 
after total-body x-irradiation (ab), April, 647 

MOORE, E. VINCENT. See GOODWIN, WILLARD E. 

MOORE. THOMAS C.: Functional venography with injection 
<5 superficial veins (ab), May, 785 

MOOS, W.S. See PRATT, . A; 

MORALE ES, O. See HULTB . K. A. 

MORELLO, ALDO, and COOPER, IRVING S.: Arteriographic 


anatomy of anterior choroidal artery (ab), March, 455 


workers (ab), B. Bugyi 


diagnosed antepartum by roentgen 
Ru-Kan Lin and Henry P. Plenk, 


MORENO, OLIMPO. See ABALLI, ARTURO J. 

MORGAN, J. E., and ELLINGER, F.: Radiation dosimetry in 
biological -—— puns. o". 

MORGAN, T. H. COTT 

MORI PAUL A., and HOLT, JOH is Gast enteastices 
of familial metaphyseal dysplasia, March, 335 

MORI, VICTOR. See BERMAN, JACOB K 

MORRIS, FRANCIS O'N.: Acoustic neurofibroma. The rela- 
Mer ay x-ray findings to the otological diagnosis (ab), 

MORRIS” * KENNETH N.: Posterior mediastinal goitre. A 
report of eleven cases (ab), April, 621 

MORRIS, NORMAN, OSBORN, S. B., and WRIGHT, H. 

PAYLING: Effective circulation of the uterine wall in 

late pregnancy measured with Na*‘Cl (ab), Jan., 156 

“RO SER S. See LOCHMAN, DAVID J. 
MORRISON, MARGARET. See ARNASON, eA 
MORTIMER, ROBERT K.: Evidence for two types of x-ray- 


a6 — damage in Saccharomyces cerevisiae (ab), 


MORTON. }OSEPH L. See BEEDECES. SABRES H. 

MOSELEY, JOHN E., and BASS, MURRAY H.: Sclerosing 
osteogenic sarcomatosis. A radiologi plo] Jan.. 41 4 

MOSES, a ee KENT, EDWAR and BOATMAN, 
JOSEPH : Experimental and clinical studies with 
radioactive colloidal gold in the therapy of serous effusions 
arising from cancer (ab), Jan., 156 

MOSES, LINCOLN E. See KAPLAN, ys ae Ss. 

MOSSEK See STENSTROM, K 

MOST, WILLIAM: See GREELEY, ‘HUGH P. 

MOUNT, LESTER A. See TAVERAS, JUAN M. 

MOUTH 


cancer 
radiation therapy of cancer of buccal mucosa and lower 
gingiva (ab), Isadore Lampe, March, 476 
—radiotherapy of cancer of tongue and floor of mouth (ab), 
C. L. Ash and O. B. Millar, March, 476 
—radium therapy for carcinoma of floor of mouth (ab), Juraj 
Koérbler, March, 477 


MUCOCELE. See Appendix 

MUELLER, H. PETER. See ELKIN, MILTON 

MUNZ, C. WALKER. See NEVILLE, WILLIAM E. 

MURPHY, JAMES D. See FRANZ, BRUCE 5 3 

MURPHY, LOIS. See FRIEDMAN, SIDNEY 

MURPHY, T. O., and FELDER, D. A The phlebographic 


pathology of the postphlebitic limb (ab), May, 785 
MURRAY, RAYMOND L. See MARTIN, 
MURRAY, STANLEY. See PERCIVAL, R on 
MURTAGH, F., CHAMBERLAIN, W. E., SCOTT, M., and 

wycis, H. T.: Cervical air myelography. A review of 

130 cases (ab), May, 793 
MUSCULAR DYSTROPHY. See Dystrophy, Muscular 
MYASTHENIA GRAVIS 

thyrotoxic myopathy and myasthenia gravis; case (ab), 

Raghunath Prasad and J. Elliot Levi, Feb., 320 
MYCOSIS. See Lungs, mycosis 
MYCOSIS FUNGOIDES 

time-dose studies in — of mycosis fungoides: iso- 
effect curve and tumor lethal dose, Milton Friedman and 

Alexander W. Pearlman, March, 374 
MYELOGRAPHY. See Spinal Canal Roentgenography 
MYELOMA. See Tumors, myeloma 
MYERS, WILLIAM Neutron-radioactivated pure chro- 

mium —__ as sources of gamma rays for radiation 

chemotherapy, Feb., 268 
MYERSON, RAL Hi M., and WOHL, GEORGE T.: Retro- 

peritoneal pneumography in the diagnosis of retroperi- 
toneal lymphomatous neoplasms (ab), May, 791 
See PASTOR, BERNARD H 
— See WOHL, GEORGE T 
MYOCARDIUM. See Heart 
MYOTONIA DYSTROPHICA. See Dystrophy, Muscular 
MYRJ. See Polyoxyethylene Derivatives 
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NABWAY, M. See EL-GHOLMY, 

NAGAREDA, C. SUSAN, and KAPLAN, HENRY S.: Effect of 
hypophysectomy and x irradiation on lymphoid organs 
and on the induction of lymphoid tumors in C57BL mice 
(ab), June, 929 

——See BROWN, MARY B. 

——See KAPLAN, HENRY S. 

NAHON, J Roentgen appearance of localized hyperplasia 
of the lymphoid follicles of the duodenum (ab), Feb., 303 

NAILS 

—generalized gastrointestinal polyposis: an unusual syndrome 
of polyposis, pigmentation, alopecia and onychotrophia 
(sb). aonut W. Cronkhite, Jr., and Wilma J. Canada, 

April, 

NAIMAN, JAMES, and FRASER, F. CLARKE: Agenesis of the 
corpus callosum. Report of two cases in siblings (ab), 
June, 900 

NASOPHARYNX 

irradiation of lymphoid hyperplasia (ab), Robert J. Reeves, 
June, 923 

—radium applicator for treating —? (ab), Martin Van 
Herik ond John B. Erich, June, 92 

NATHANSON, IRA T. See BAKER, WILLIAM H. 

NATHANSON. LOUIS. See LANGSAM, MARTIN 

——See LEWITAN, ALEXANDER 
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NATI, GIUSEPPE. See ODEBLAD, ERIK 
NAVICULAR BONE. See Scaphoid Bone, Carpal 
jo ed JOSEPH. See FISHER, BERNARD 


—angiographic studies (demonstration of large neck veins) in 
intrathoracic goiter (ab), A. Rossi, April, 621 
—thrombosis of carotid in neck (with particular attention to 
collateral circulation) (ab), Antonio Toti, Feb., 29 
NECROSIS. See Kidneys 
NEISS, A.: Bilateral synostosis between the os multangulum 
minus and the os SOT oh April, 635 
NELLEN, MAURICE. See GOETZ, R. H. 
—— ALAN J. M. Bee aL of radiotherapy to the 
eatment of cancer of the bladder (ab), Feb., 315 
NELSON, CHARLES Use of radioactive gold in the treat- 


ment of carcinoma of the bladder. Report of 8 cases (ab), 


Jan., 156 
NEPHRECTOMY. See Kidneys 
NEPHROSIS. See Kidneys, diseases 
NERLI, ANGELO: Calcification of the cavernous portion of 
the internal carotid artery (ab), May, 776 
NERVES 
See also Nervous System, Sympathetic 
—double nerve canal of clavicle as source of diagnostic error 
(also a contribution regarding the foramen of supra- 
clavicular nerve) (ab), R. Pahl, Feb., 307 
acoustic 
—acoustic neurofibroma: relationship of x-ray findings to oto- 
logical diagnosis (ab), Francis O'N. Morris, May, 777 
optic 
pneumography and planigraphy of retrobulbar area for 
visualization of optic nerve (ab), Antonio Toti, June, 901 
—value of radiation therapy in management of glioma of optic 
nerves and chiasm, Juan M. Taveras, Lester A. Mount and 
Ernest H. Wood, April, 518 
vagus. See Peptic Ulcer, surgical therapy 
NERVOUS SYSTEM, SYMPATHETIC 
tumors 
adrenosympathicoblastoma producing a Cushing syndrome 
ab), G. Kis-V4rday, March, 475 
intrathoracic tumors; 2 cases (ab), P. Jacobs, Feb 
a neuroblastoma sympatheticum) (ab), Erich 
ne and Carl von Essen, Feb., 316 
NESBITT, TOM E A criticism of renal angiography (ab) 
a 72 
NEUFELD, J. See SNYDER, WALTER 
NEUHAUSER, EDWARD B. D. See WITTENBORG, MARTIN 


NEUKOMM, S., RIVIER, J., LERCH, P., and DESBAILLETS, 
P. Retention of radiophosphorus in normal and cancer 
ous man, measured by urinary elimination (ab), Feb., 319 
NEURAL ARCH. See Spine 
NEUROBLASTOMA. See Tumors, neuroblastoma 
NEUROFIBROMA. See Tumors, neurofibroma 
NEUROFIBROMATOSIS 
radiological features (ab), M. Findlay and M. B. M. Denny 
Feb., 308 
NEUTRONS 
calculated depth dose curves in tissue for broad beams of 
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PHLEGMON. See Stomach, inflammation 

PHOSPHATASE 

-modification of radiation-induced increases in phosphatase 
activity of hematopoietic tissues by chemical agents (ab), 
Donald F. Petersen and Kenneth P. Du Bois, April, 649 

PHOSPHORUS, RADIOACTIVE. See Radioactivity 
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pHOTOGRAPHY : P 
—experiments in photographic monitoring of stray x-rays 
Part I General considerations. The choice of film- 
calibrating radiations in roentgen therapy at 220 kvp and 
1,000 kvp, R. B. Wilsey, D. H. Strangways and G. M 
Corney, March, 408. See also correction, May, 764 
experiments in photographic monitoring of stray x-rays 
Part II. The characteristics of stray radiations, and the 
choice of film-calibrating radiations in diagnostic radiol- 
ogy, R. B. Wilsey, H. R. Splettstosser and D. H. Strang- 
ways, March, 418 
—high-contrast photographic recorder for scintillation counter 
scanning, David E. Kuhl, Richard H. Chamberlain, John 
Hale and Robert O. Gorson, May, 730 
—polaroid photography as practical method of providing illus- 
trations of ~~. oom for clinical records (ab), Edwin J 
Euphrat, Feb., 312 
—range of usefulness of photographic film in roentgen dosim- 
etry (ab), Gerald J. Hine, June, 924 
simultaneous demonstration of skeleton and surface con- 
tour (composite roentgenphotogram) (ab), R. Bimler, 


PHOTONS 
—loss of electrons from collecting electrode in high-energy 
photon beams investigated with a double extrapolation 
chamber, Elizabeth F. Focht and Mary Louise Meurk, 


Jan., 101 
PHYSICIANS , , 
—the doctor and his heart, Fred W. Fitz, Feb., 225 
PHYSOPYOMETRA. See Uterus 
PIA MATER 


—behavior of pial vessels during and after intracarotid injec- 
dl ? seemngee contrast media (ab), H. W. Schmidt, 

Jun 
PIACENTINI. LUIGI: 


138 
PIAVELLO, CARLO. 
PICAZA, J. A.: Cerebral tumors in children 
therapeutic possibilities (ab), April, 638 
PICKERING, DONALD E. See rate LEE B. 
PICKERING, JOHN E. See BROW . DAVID V. L. 
PICKHAN, A.: Radiation therapy ot ipeusttio penis plastica 
(morbus Peyronie) (ab), March, 
PIERCE, DAVID L. See BERMAN, HERBERT J. 
PIGMENTATION 
—generalized gastrointestinal polyposis an unusual syn- 
drome of polyposis, pigmentation, alopecia and onycho- 
trophia (ab), Leonard W. Cronkhite, Jr., and Wilma J. 
Canada, April, 628 
PIRKEY, EVERETT L. See BERRY, JOHN 
PITT-RIVERS, ROSALIND. See BINGLEDINE, WILLIAM S. 
PITUITARY BODY 
—further evidence that hyperthyroidism (Graves’ disease) 
is not hyperpituitarism: effects of triiodothyronine and 
sodium iodide (ab), Sidney C. Werner et al, June, 926 
—pituitary-racon implant for breast cancer (ab). A. P. M 
Forrest and D. A. Peebles Brown, March, 477 
excision 
—effect of hypophysectomy and x-irradiation on lymphoid 
organs and on induction of lymphoid tumors in C57BL 
mice (ab), C. Susan Nagareda and Henry S. Kaplan, June 
929 
—response of hypophysectomized rats to x-radiation and re- 
placement therapy (ab), E. A. Sellers and John C. Barlow, 
June, 950 
physiology 
—effect of growth hormone on recovery from exposure to x- 
radiation (ab), John C. Barlow and E. A. Sellers, May, 
8 


Leiomyoma of the esophagus (ab), Jan., 


See BONTE, FREDERICK J. 
a study of the 


—response of I'*!-treated thyroid gland to thyrotropic hor- 
mone (ab), Jorge M. Martin and John B. Stanbury, May, 
803 
tumors 
—improvement of osseous changes in sella turcica following 
irradiation for pituitary tumor; case, Howard Adler and 
Gustave Kaplan, June, 856 
—present-day treatment of adenomas: surgery versus x-ray 
therapy (ab), Gilbert Horrax et al, Jan., 151 
—spontaneous and radiation-induced adenoma of mice (ab), 
Arthur C. Upton and Jacob Furth, Jan., 163 
PLACENTA 
—arteriography of uterine artery: its value in diagnosis of 
uterine fibromyoma, tubal pregnancy, adnexal tumor, and 
placental site localization in cases of intra-uterine preg- 
nancy (ab), Ingmar Fernstrém, Jan., 147 
—clinical experiences with soft-tissue placentography (ab), 
Robert Percival and Stanley Murray, March, 471 
—early roentgen diagnosis of spastic contraction ring in uterus 
(Bandl’s ring) during labor and roentgenographic demon- 
stration of subcutaneous fat deposits of fetus (‘‘the fat 
line’) and of the placenta (ab), Niels Lauge-Hansen, 
June, 919 
—studies on uptake of Fe” in rat embryo, placenta, uterus 
and mammary gland (ab), Gésta Magnusson et al, Jan., 
157 
—x-ray visualization (ab), H. G. Watson, Jan., 146 
PLANIGRAPHY. See Body-Section Roentgenography 
PLASMA CELLS. See Pneumonia; Tumors, myeloma 
PLAUT, H. F.: Vertebral arteriography of the brain. Detailed 
diagram of the arterial branches in the fronto-occipitai 
roentgen view (ab), June, 900 









PLENK, HENRY P. 
PLEURA 
See also Pleurisy 
—mediastinal pleura (ab), Folke Knutsson, Feb., 296 
—radiation reactions of lung and pleura after irradiation of 
breast carcinoma (ab), Hans-Joachim Fiebelkorn and 
Horst Hillger, April, 645 
—recognition and significance of pleural lymphatic dilatation 
(ab), Bertram Levin, Feb., 296 
effusions. See also Pleurisy 
—experimental and clinical studies with radioactive colloidal 
gold in therapy of serous effusions arising from cancer 
(ab), Campbell Moses et al, Jan., 156 
PLEURISY 
—diagnosis of infrapulmonary effusion (ab), John W. Wilson, 
June, 903 
- —infrapulmonary effusion, William F. Barry, Jr., May, 740 
— g peeny J og * — due to congestive heart 
cases (a gins et al, June, 904 
PNEUMATOSIS CYSTOIDES INTESTYNALIS. See Intestines, 
sts 
PNEUMOCG ELE. See Lungs, cys 
PNEUMOGHOLECYSTITIS. ue Gallbladder, diseases 
PNEUMOCONIOSIS 
on Kolar Gold Field, South India (ab), Geoffrey E. Ffrench, 
May, 781 
-pulmonary disability in asbestos workers (ab), Kenneth W. 
Smith, June, 902 
—radiological changes in pneumoconiosis due to tin oxide (ab), 
A. John Robertson and P. H. Whitaker, Feb., 294 
—roentgenologic aspects of silicosis and asbestosis (ab), 
Leonard J. Bristol, Jan., 130 
—symptomatology and radiology in pneumoconiosis: a survey 
in the Durham coalfield (ab), D. J. Newell and R. C. 
Browne, May, 781 
—tale pneumoconiosis (ab), Morris Kleinfeld et al, May, 781 
—thiopneumoconivsis of ‘“‘Kovand'’ workers (ab), B. Bugyi, 
May, 782 
PNEUMOENCEPHALOGRAPHY. See Brain, roventgenography 
PNEUMOGRAPHY 
See also Pneumoperitoneum 
—extraperitoneal pneumography in diagnosis of retroperitoneal 
tumors (ab), Howard L. Steinbach and Donald R. Smith, 
Jan., 142 
—pneumography and planigraphy of retrobulbar area for 
visualization of optic nerve (ab), Antonio Toti, June, 901 
pneumoperitoneum (pneumoretroperitoneum) in suprarenal 
disease (ab), Poul FE. Andersen, Feb., 310 
—renal displacement and rotation during retroperitoneal 
pneumography (ab), John D. Cooney et al, Jan., 148 
—-retroperitoneal pneumography in diagnosis of retroperitoneal 
lymphomatous neoplasms (ab), Ralph M. Myerson and 
George T. Wohl, May, 791 
—roentgenographic visualization of adrenal glands use of 
aortography and/or retroperitoneal pneumography to 
visualize adrenal glands (combined adrenalography) (ab), 
Willard E. Goodwin et al, June, 921 
—use of polyethylene tubing in presacral pneumography (ab), 
George T. Wohl and Ralph M. Myerson, March, 475 
PNEUMOMEDIASTINUM 
—spontaneous irruption of air from lung 
astinum (ab), John S. Chapman, Feb., 295 
PNEUMONIA 
—acute diffuse pneumonia of asthmatics (ab), Benjamin Felson 
and Henry Felson, June, 902 
-chickenpox pneumonia; case, Nathan Kriss, May, 727 
interstitial plasma-cell pneumonia (ab), S. David Sternberg 
and Joseph H. Rosenthal, Feb., 294 
lipoid pneumonia (ab), Aubrey O. Hampton et al, April, 619 
-roentgen signs of primary staphylococcic pneumonia in 
infancy and early childhood (ab), L. Binder, March, 
456 
as pneumonitis, Z. F. Endress and F. R. Schnell, May, 


PNEUMONITIS. See Pneumonia 
PNEUMOPERITONEUM 
See also Pneumography 
—use in gynecologic diagnosis (ab), G. Carnevali et al, June, 
therapeutic. See Tuberculosis, Pulmonary, surgical therapy 
PNEUMOTHORAX 
—spontaneous pneumothorax as presenting feature of primary 
a of lung (ab), Henry J. Heimlich and Morris 
Feb., 292 
PNEUMOTOMOGRAPHY. See Orbit 
POCHIN, E. E. See CUNNINGHAM, 
bry NATHANIEL. See McEWEN, CURRIER 
LARD, H. MARVIN. See FIGLEY, MELVIN M. 
POLLOCE, BYRON E. See MILLER GEORGE 
POLLOCK, JEROME L., and GOODWIN, MARTIN B.: 
Visualization ofa -<y—y gail bladder with iopanoic 
acid (Telepaque) 5: June, 9 
POLLOCK, WIL LLIAM F. See NORRIS, WILLIAM J. 
POLYCYTHEMIA 
—treatment with radioactive phosphorus (ab), J. B. Harman 
et al, Feb., 318 
POLYETHYLENE 
—simple polyethylene catheter for operative cholangiography 
(ab), Louis H. Block and Theodore L. Orloff, May, 790 
—use of polyethylene tubing in presacral pneumography (ab), 
George T. Woh! and Ralph M. Myerson, March, 475 


See LIN, RU-KAN 


Pneumomedi- 















POLYOXYETHYLENE DERIVATIVES 
effects of two commercial emulsifiers, MYRJ 45 and MYRJ 
52 (polyoxyethylene monostearate compounds), on gastric 
acidity and gastrointestinal motility of human subjects 
(ab), Wesley M. Oler and Virginia C. Craemer, Jan., 139 
POLYPI. See Tumors, polypi 
POMEROY, LAWRENCE A. (obit), Jan., 115 
POPLITEUS TENDON. See Tendons 
POPPEL, MAXWELL a See McEWEN, CURRIER 
—— STE IN, JOSEPH 
AINO, woe a Oo 
PORETTL GUELFO G. See WILDBOLZ, EGON 
PORTAL VEIN 
clinical application of portal venography in portal hyperten 
sion (ab), R. A. Kemp Harper, March, 459 
evaluation of portal venography performed by intrasplenic 
injection of contrast material (splenography), Frederick 
J. Bonte, Austin S. Weisberger and Carlo Piavello, Jan., 














































































































7 
hepatography after we a. lieno-portal venography 
ab), D. Catalano et al, Feb., « 
method for determining patency - portacaval and spleno 
renal shunts (ab), Jerome Giusefi and Thomas Largen, 
March, 460 
microangiography in study of hepatic circulation (ab), J 
Mirabeau Cruz and Ayres de Sousa, May, 784 
percutaneous lieno portal venography (ab), I. Bergstrand 
and C.-A. Ekman, March, 460 
percutaneous lienoportal venography; further experience 
(ab), V. Gvozdanovié and E. Hauptmann, Jan., 137 
percutaneous splenoportography (ab), Melvin M. Figley 
et al, Jan., 137 
portal venous system: its pathological roentgen anatomy 
Gunther A. Doehner, Francis J. Ruzicka, Jr., Louis M 
Rousselot and George Hoffman, Feb., 206 
roentgendensometric recording of hepatic and portal circula 
tion (ab), Gunnar Tornvall and Bjérn Nordenstrém 
Feb., 300 
splenic hemorrhage following percutaneous splenoportog 
raphy (ab), Telfer B. Reynolds et al, April, 632 
-splenoportal venography in infancy and childhood (ab) 
A. El-Gholmy et al, March, 460 
—splenoportal venography (ab), Ward D. O'Sullivan and John 
A. Evans, June, 907 
transhepatic venous catheterization and venography (ab) 
Howard R. Bierman et al, June, 907 
PORTER. RENO R. See READ, JOHN L. 
PORTNEY, FRED R. See BAKE > on J. 
PORT-WINE STAIN. See Tumors. angiom 
POSER, CHARLES M., and TAVERAS, JUAN M.: Clinical 
aspects of cerebral angiography in children (ab), May, 774 
——WALSH, FAITH C., and SCHEINBERG, LABE C.: Hy 
dranencephaly (ab), Feb., 289 
POSITRON. See Radioactivity, radivarsenic 
POSTURE 
changes in length and position of segments of spinal cord 
with changes in posture in monkey, C. G. Smith, Feb., 259 
POTASSIUM 
excretion of radiorubidium, Rb™, radiopotassium, K®, and 
potassium, sodium, and chloride by man with and with 
out congestive heart failure (ab), C. T. Ray et al, Jan 
58 


5 
rate of disappearance of Rb®* from plasma, the biologic decay 
rates of Rb™, and the applicability of Rb™ as a tracer of 
potassium in man with and without chronic congestive 
heart failure (ab), G. E. Burch et al, Jan., 157 
radioactive. See Radioactivity 
a. E. F.: Value and limitation of roe ntgenographic 
diagnosis of adrenal disease (ab), April, 63 
POWELL, CLINTON C. See PENDERGRASS, EUGENE P. 
PRASAD, RAGHUNATH, and LEVI, J. ELLIOT: Thyrotoxic 
aoe and myasthenia gravis: a case report (ab) 
320) 
PRATT, %. Ww. , MOOS, W. S., and EDEN, M.: Study of recov 
ery at iow temperature of x-irradiated E coli cells (ab) 
Jan., 165 
PRATT, R.T.C. See BULL, J. W. D. 
PREDNISOLONE AND PREDNISONE 
major undesirable side-effects resulting from Prednisolone 
and Prednisone (ab), Alfred J. Bollet et al, April, 630 
PREGNANCY 
See also Fetus; Pelvis, measurement; Placenta 
carcinoma in the pregnant and the nursing patient; review 
of 1,375 cases (ab), Thomas T. White, April, 638 
effective circulation of uterine wall in late pregnancy meas 
ured with Na**Cl (ab), Norman Morris et al, Jan., 156 
gas in symphysis pubis during and following pregnancy (ab) 
John L. Williams, Jan., 146 
gas or vacuum phenomenon in pubic symphysis during preg 
nancy, Mortimer R. Camiel and Jules B. Aaron, April, 548 
ruptured intracranial aneurysm during pregnancy: diagnosis 
and treatment (ab), Robert L. Feldman, June, 900 
ectopic 
arteriography of uterine artery its value in diagnosis of 
uterine fibromyoma, tubal pregnancy, adnexal tumor, and 
placental site localization in cases of intrauterine preg 
nancy (ab), Ingmar Fernstrém Jan., 146 
PREHN, RICHMOND T. See MAIN, JOHN M. 
PRICE, girs (obit), Jam., 115 
PRICE, E. ALAN: Gastric diverticula (ab). lan 
PRINCIPATO. DOMINICK J. See LENTINO, WALTER 
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PRIVITERI, CHARLES A.: Physiological bronchography (ab) 
April, 617 ; P 
cancer 
blood-drop determination of Au'® in prostate ther apy (ab), 
Wayne M. Rounds and Titus C. Evans, April, 644 
intraprostatic injection of radioactive yttrium chloride in 
dog (ab), George J. Bulkley et al, Feb., 321 
metastases from cancer: autopsy and roentgenological find 
ings (ab). Milton Elkin and H. Peter Mueller, Feb.. 299 
—treatment of inoperable carcinoma by Au (ab), Louis M. 
Orr et al, April, 644 
PROTEINS 
See also Blood, liproproteins; Blood, proteins 
—level of protein intake and nitrogen excretion in rats follow- 
ing total-body x-irradiation (ab), Julius White et al, Jan 
164 
—use of radioactive-labeled protein and fat in evaluation of 
pancreatic disorders (ab), William W. Shingleton et aj 
June, 926 
PROTHROMBIN 
—comparative effect of platelets on prothrombin utilization 
from dogs in degenerative and regenerative phase of ir. 
radiation bone marrow aplasia (ab), E. P. Cronkite et al, 


May, 808 
PSEUDOHYPOPARATHYROIDISM. See Parathyroid 
PSYCHOSES 
—megacolon in psychotic patients: a clinical entity (ab 
Q. F. Ehrentheil and E. P. Wells, June, 911 
PUBIC BONE. See Symphysis Pubis 
PUERPERIUM 
vertebral osteomyelitis complicating postabortal and post 
partum infection (ab), Mary Sherman and George T 
Schneider, Feb., 306 
PUESTOW. CHARLES B., GILLESBY, WILLIAM J., and 
a gy VERNON L.: Cancer of the esophagus (ab 
rch, 478 
PUGH ‘DAVID G. See MARTIN, WILLIAM J. 
====See WILLIAMS, HENRY L. 
PULMONARY VALVE 
—pulmonary stenosis and interatrial communication with 
cyanosis: hemodynamic and clinical study of 10 patients 
(ab), John A. Callahan et al, June, 905 
-pulmonary stenosis with increased pulmonary blood flow 
(ab), Frederic L. Eldridge and Herbert N. Hultgren, May 
784 
PYELOGRAPHY 
acceleration of delayed excretory urograms with ingested 
ice water (ab), S. A. Kaufman, June, 920 
anuria following retrograde pyelography (ab), J. Grieve and 
G. Lowe, Feb., 310 
cineradiography of urinary tract (ab), Howard G. Hanley 
May, 796 
clinical evaluation of a new compound (Hypaque) for intra 
venous urography (ab), M. Rollins et al, March, 474 
clinical experiences with Hypaque sodium 50 per cent in 
intravenous urography (ab), Robert M. Lowman et al 
June, 920 
-comparative clinical trial of urographic media: Renografin 
Hypaque, and Urokon, W. R. Eyler, D. R. Drew and 
A. W. Bohne, June, 871 
comparative trial of Urografin and Diaginol: two media for 
intravenous pyelography (ab), P. A. W. Lea, April, 636 
experience with a new urographic agent--Hypaque (ab 
G. M. Tice, Jan., 147 
further consideration of deaths and unfavorable sequelae 
following administration of contrast media in urography 
in the United States (ab), Eugene P. Pendergrass et al 
June, 919 
genitourinary tract screening as a routine procedure in 
angiocardiography (ab), John W. Lawlah et al, May 
796 
Hypaque, a new urographic contrast medium (ab), Joseph 
C. Root and William C. Strittmatter, March, 474 
intravenous urography improved technic using dimen 
hydrinate (Dramamine) to prevent undesirable side 
effects; preliminary report (ab), David Robinson and 
Jerome M. Vaeth, May, 796 
percutaneous antegrade pyelography and hydronephrosis 
direct, intrapelvic injection of urographic contrast ma 
terial to secure a pyeloureterogram after percutaneous 
needle puncture and aspiration of hydronephrosis (ab 
William C. Casey and Willard E. Goodwin, May, 796 
~preliminary clinical evaluation of Hypaque in excretory urog 
raphy (ab), Robert M. Lowman et al, May, 796 
study of x-ray hazards of retrograde urography (ab), William 
J]. Baker et al, May, 806 
Thorotrast residue in kidneys thirteen years after retro 
grade pyeclography (ab), Milan Svoboda, May, 798 
PYLORUS 
See also Peptic Ulcer 
cholelithiasis simulating pyloric neoplasm (ab), Donald 
Young, May, 789 
jaundice due to hypertrophic pyloric stenosis (ab), James 
W. Martin and B. J. Siebenthal, May, 788 
~—-pyloric antrum of stomach. Caldwell lecture, 1054 (ab 
/Edward L. Jenkinson, April, 626 
PYRIDOXINE 
study of effectiveness of Pyridoxine and Dramamine on 
clinical radiation sickness, Anna Silverman, Morton M 
Kligerman, John W. Fertig and Kent Ellis, March, 403 
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QUIMBY, EDITH H., COHEN, BEVERLY S., CASTRO, 
VICTORIA, and MEREDITH, W. J.: Cs alculation of 
tissue doses and data for the production ‘of isodose charts 
using standard depth-dose tables, May, 667 


—See CASTRO, VICTORIA 


R 


RABAIOTTI, A. See MALCHIODI, C. 

RACHEL SOS MORTON . JERNIGAN, JAMES P., and 
JACKSON, WILBUR F.: Intussusception in the new 
born infant, with spontaneous expulsion of the intussus- 
ceptum; a case report and review of the literature (ab), 
May, 788 

RACHISCHISIS. See Spine, abnormalities 

RADAKOVICH, MICHAEL. See BERNARD, LOUIS J. 

RADIATION 

See also = Bomb; Betatron; Dosimetry; Electrons; 
Neutrons; Radioactivity; Radium; Radon; Roentgen 
Rays; Thorium 

limitations of the concept of linear energy transfer (LET) 
H._ H. Rossi and W. Rosenzweig, Jan., 105 

—measurements of neutron dose as a function of linear energy 
transfer (ab), Harald H. Rossi and Walter Rosenzweig, 
May, 802 

response of photographic emulsions to charged particles and 
neutrons, E. Tochilin, B. W. Shumway and G. W. Kohler, 
Feb., 270 

effects 

certain effects of irradiation and chemotherapy on cellular 
division and differentiation (ab), Nathan B. Friedman et 
al, June, ‘ 

—long term a. of acute and chronic irradiation in mice. I. 
Survival and tumor incidence following chronic irradia 
tion of 0.11 r per day (ab), Egon Lorenz et al, Jan., 161 

-some effects of radiation on lymphoid cells (ab), D. O 
Shiels, June, 928 

injurious effects. See also Atomic Bomb; Radioactivity 
Radium, injurious effects; Roentgen Rays, injurious ef- 
fects; Thorium 

aminoaciduria following total-body irradiation in the 
human (ab), Elaine J. Katz and Robert J. Hasterlik 
Jan., 160 

comparison of fetal and infant death rates in progeny of radiol- 
ogists and pathologists (ab). James F. Crow, Jan., 159 

radiation sickness in man following administration of thera- 
peutic radioiodine: relationship between latent period 
dose-rate and body size (ab), John D. Abbatt et al, May 
803 

-some aspects of aviation medicine in regard to radiological 
hazards (ab), Denis Wilson and G. H. Dhenin, Feb., 323 

study of effectiveness of Pyridoxine and Dramamine on 

clinical radiation sickness, Anna Silverman, Morton M 
Kligerman, John W. Fertig and Kent Ellis, March, 403 

protection against. See also Betatron; Roentgen Rays, pro 
tection against 

irradiation protection through removal of cell toxins with 
Kollidon (polyvinylpyrrolidone) (ab), Hans Burger and 
Karl Peters, Jan., 168 

legislative control of radiation, Lauriston S. Taylor, Feb., 246 

radiation protection in therapeutic radiology (ab), H. O 
Wyckoff, March, 487 

reflections on radiation hazards in clinical practice~ (ab) 
|. F. Bromley, Feb., 323 

response to total-body irradiation (ab), Andrew H. Dowdy 
and Leslie R. Bennett, March, 487 

— technic for film dosimetry at Oak Ridge National 

boratory, Edwin D. Gupton, Feb., 255 








RADIOACTIVITY 


See also Atomic Bomb; Radiations; Radium; Thorium 

—course in clinical use of radioactive isotopes, Dr. 5S. Feitel 
berg and Dr. E. H. Quimby, Jan. 111 

course in diagnostic use of radivactive iodine, Georgetown 
University Medical Center, Jan. 111 

determination of radioactivity of gallstones obtained from 
cases of gallbladder cancer (ab), Joseph G. Fortner and 
William P Norris, June, 928 

dosimetry of beta sources in tissue the point-source fune 
tion, Robert Loevinger, Jan., 55 

effect of combined local treatment with radioactive and 
chemical carcinogens (ab), Arthur M. Cloudman et al 
Jan., 166 

experimental 
irradiation by r 
Ir., et al, Feb., 32 

gamma-ray spectrum of normal human beings, C. E. Miller 
and L. D. Marinelli, Jan., 104 

high contrast photographic recorder for scintillation counter 
scanning, David E. Kuhl, Richard H. Chamberlain, John 
Hale and Robert O. Gorson, May, 730 

instruction in clinical application of radioisotopes, University 
of Kansas, Jan, 111 

Oak Ridge Institute of Nuclear Studies (courses offered), 
May, 764 

radioactive isotopes in a community hospital (ab), John W., 
lurner, March, 479 

radioisotope production rates in a 22-Mev cyclotron (ab), 
john A. Martin et al, April, 644 

radioisotopes course, University of Southern California, Feb 
280 





ound for retroperitoneal lymph node 
active colloids (ab), Frank Hinman 
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—some physical considerations governing the choice of inter- 
nally administered radioisotopes for therapy, M. Berman 
J. E. Rall and J. Heslin, Jan., 106 
radioactive chromic phosphate. See Radioactivity, radio- 
phosphorus 
radioalbumin. See Blood, iodine; Blood, proteins 
radioarsenic 
—localization of intracranial lesions by scanning with posi- 
tron-emitting arsenic (ab), William H. Sweet and Gordon 
L. Brownell, Feb., 289 
radioberyllium 
—distribution, retention, and elimination of Be’ in rat after 
intratracheal injection (ab), C. D. Van Cleave and C. T 
Kaylor, May, 806 
radioboron 
-pathological study of 8 patients with glioblastoma multi- 
forme treated by neutron-capture therapy using boron 10 
(ab), John T. Godwin et al, March, 481 
radiochromium. See also Radioactivity, radiophosphorus 
—neutron-radioactivated pure chromium crystals as sources 
of gamma rays for radiation chemotherapy, William G 
Myers, Feb., 268 
--tagging of leukemic leukocytes with radioactive chromium 
and measurement of the in vivo cell survival (ab), Mary 
Sue McCall et al, March, 483 
—use of Cr®! and Fe*® in combined procedure to study eryth- 
rocyte production end destruction in normal human 
subjects and in patients with hemolytic or aplastic anemia 
(ab), Irwin M. Weinstein and Ernest Beutler, Feb., 
322 


—uses and limitations of survival studies of erythrocytes 
tagged with Cr®! (ab), Max M. Strumia et al, March, 
4183 
radiocobalt 
absorption in different tissues of cobalt 60 gamma radiation 
and roentgen rays with half-value layers from 1 mm. Al 
to 5 mm. Cu, Lillian E. Jacobson and Isabelle Knauer 
Jan., 70 

bead packing technic for application of uniform doses of 
irradiation to endometrial cavity; experimental approach 
(ab), Charles H. Hendricks et al, March, 478 
comparison of effectiveness of radiations at different ener 
gies in producing chromosome breaks (ab), T. J. Arnason 
and Margaret Morrison, Jan., 165 

current technics in handling and distribution of cobalt 60 
radiation sources, A. B. Lillie, Jume, 845 

effect of body backscatter in gamma-ray personnel dosim 
etry (ab), Leonard R. Solon and Hanson Blatz, April 
651 

effects of dose rate variation of fission neutrons and of Co® 
y-rays on survival in young chicks (ab), Howard H. Vogel 
Jr., and S. Phyllis Stearner, June, 931 

effects of 50 r and 25 r fractional daily total-body y-irradia- 
tion in the burro (ab), John H. Rust et al, May, 808 

loss of electrons from collecting electrode in high-energy 
photon beams investigated with a double extrapolation 
chamber, Elizabeth F. Focht and Mary Louise Meurk 
Jan., 101 

-possibility of using thulium 170 as a teleradiographic source 
for localization purposes in teletherapy with cobalt 60 
Warren K. Sinclair and Betsy J. Smith, Jan., 104 

radi¢ ation dosimetry in biological research, J. E. Morgan and 
Ellinger, June, 877 

radiation studies on monkey eye. Effects of gamma radia 

tion on retina (ab), David V. L. Brown et al, June, 931 

-—thyroid function studies on children receiving cobalt therapy 
(ab), Charles H. Jaimet and Heary G. Thode, June, 927 

treatment of cancer of bladder (ab), Egon Wildbolz and 
Guelfo G. Poretti, May, 804 

use of Co® in treatment of bladder tumors (ab), Vincent 
Vermooten, May, 805 

radiocopper 

metabolic studies in Wilson's disease using Cut (ab), A. G 
Bearn and H. G. Kunkel, Feb., 321 

radiogold 

blood-drop determination of Au'* in prostate therapy (ab) 
Wayne M. Rounds and Titus C. Evans, April, 644 

effects in dogs of large doses of intraperitoneally administered 
colloidal gold (Au'*) (ab), Andrew H. Jackson and P. F 
Hahn, March, 482 

experiences in use of radioactive colloidal gold in treat 
ment of carcinoma of ovary (ab), Charles L. Lewis, May 
804 

experimental and clinical studies with radioactive colloidal 
gold in therapy of serous effusions arising from cancer 
(ab), Campbell Moses et al, Jan, 156 

radiation dosimetry in treatment of carcinoma of cervix 
uteri by intraparametrial radioactive gold and radium 
(ab), Michel Ter-Pogossian and Alfred |. Sherman, May 
S04 

simplified procedure for dose preparation and infusion of 
colloidal gold, Charles R. Griffith, Feb., 269 

tolerance of bronchial wall to high level dosage of colloidal 
gold following intrabronchial injection (ab), Harold F 
Berg et al, March, 48 

treatment of inoperable prostatic carcinoma (ab), Louis M 
Orr et al, April, 644 

treatment of peritoneal mesothelioma with colloidal gold; 
case (ab), Raymond G. Rose et al, March, 482 

use in treatment of carcinoma of bladder; 8 cases (ab), 
Charles M. Nelsoa, Jan., 156 
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RADIOACTIVITY—<cont. 


radioiodine. See aso Thyroid 
—comparison of routine plasma volume determination methods 
using radioiodinated human serum albumin and Evans 
blue dye (T-1824) (ab), Robert E. Zipf et al, March, 
483 


—determining the site of brain tumors. Use of radioactive 
iodine and phosphorus (ab), Edwin W. Amyes et al, Jan., 
155 


—effect of x-rays on trace-labeled I'*!-insulin and its relevance 
to biologic studies with I'*'-labeled proteins, Rosayln S. 
Yalow and Solomon A. Berson, Jan. 106 

-evaluation of peripheral circulation with radioactive iodin- 
ated serum albumin; preliminary report (ab), Joseph M. 
Levenson et al, June, 927 

—gravimetric technic for determination of plasma volumes 
with radioiodinated human serum albumin (ab), Robert 
E. Zipf et al, Feb., 322 

—radioactive (I'*!-tagged) rose bengal uptake-excretion test 
for liver function using external gamma-ray scintillation 
technics (ab), George V. Taplin et al, March, 481 

radioiridium 

—comparison of cytologic effects produced by 220 kvp roent- 
gen rays, radioiridium Ir? gamma rays and 30 MEV, 
roentgen rays on microspores of Tradescantia bracteata 
(ab), K. C. Bora, June, 932 

radioiron 

—clearance of radioactive dust from human lung (ab), Roy E. 
Albert and Lawrence C. Arnett, May, 805 

—studies on uptake of Fe* in rat embryo, placenta, uterus 
and mammary gland (ab), Gésta Magnusson et al, Jan., 
157 

—use of Cr®' and Fe** in combined procedure to study erythro 
cyte production and destruction in normal human sub- 
jects and in patients with hemolytic or aplastic anemia 
(ab), Irwin M. Weinstein and Ernest Beutler, Feb., 
322 

radionickel 

—extrapolation chamber measurements with Ni®® beta rays 
C. Wingate and G. Failla, Feb., 270 

radiophosphorus 

—autoradiographic study of distribution of radioactive par 
ticulate chromic phosphate in liver, spleen, and lung of 
mouse (ab), Erik Odeblad et al, Jan., 158 

blood volume and residual volume of heart in decompensa- 
tion (studied with P** and thorium B) (ab), Gustav Nylin, 
May, 782 

—determining the site of brain tumors: use of radioactive 
iodine and phosphorus (ab), Edwin W. Amyes et al, Jan 
155 

—effect of radiation from small amounts of P**, S**, and K* 
on development of Arbacia eggs (ab), James W. Green 
and Jay S. Roth, Jan., 166 

in diagnosis of skin tumors: differentiation of nevi, malignant 
melanomas, and other skin tumors (ab), Franz K. Bauer 
and Charles G. Steffen, April, 643 

new approach to treatment of chronic leukemia with P** 
(ab), E. C. Easson et al, June, 925 

possibilities and limitations of P** therapy of malignant 
tumors (ab), H. R. Renfer, Feb., 317 

post-irradiation time and dose-response studies on incorpora 
tion of P*? into DNA of mouse tissues (ab), Lola S. Kelly 
et al, May, 807 

retention in normal and cancerous man, measured by 
urinary elimination (ab), S. Neukomm et al, Feb., 319 

studies on fracture healing (ab), Hans H. Bohr, Feb., 318 

treatment of polycythemia (ab), J. B. Harman et al, Feb 
318 

use of P*2 to determine viability of head of femur (ab), H. B 
Boyd et al, Feb., 318 

radiopotassium 

disposal of radioactive potassium injected intravenously 
ab), D. A. K. Black et al, March, 482 

effect of radiation from small amounts of P**, S®, and K* 
on development of Arbacia eggs (ab), James W. Green 
and Jay S. Roth, Jan., 166 

excretion of radiorubidium, Rb*®, K**, and potassium 
sodium, and chloride by man with and without congestive 
heart failure (ab), C. T. Ray et al, Jan., 158 

gamma-ray spectrum of normal human beings, C. E. Miller 
and L. D. Marinelli, Jan., 104 

radioisotope studies in neuromuscular disease 2 Studies 
in muscular dystrophy and myotonia dystrophica with 
sodium*? and potassium‘? (ab), William H. Blahd et al, 
Jan., 157 

rate of disappearance of Rb® from plasma, the biologic 
decay rates of Rb®, and the applicability of Rb*® as a 
tracer of potassium in man with and without chronic con 
gestive heart failure (ab), G. E. Burch et al, Jan., 157 

study of use of Rb® as a tracer for the measurement of 
Rb* and K*® space and mass in intact man with and 
without congestive heart failure (ab), S. A. Threefoot et 
al, Jan., 158 

—use of K*? in study of benign and malignant breast tumors 
(ab), William H. Baker et al, Feb., 321 

radioprotein. See Proteins 

radiorubidium 

excretion of Rb**, radiopotassium, K*?, and potassium, so 
dium, and chloride by man with and without congestive 
heart failure (ab), C. T. Ray et al, Jan., 158 
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—rate of disappearance of Rb® from plasma, the biologic 
decay rates of Rb, and the applicability of Rb* as a 
tracer of potassium in mau with and without chronic cop. 
gestive heart failure (ab), G. E. Burch et al, Jan., 157 

—study of use of Rb*® as a tracer for the measurement of 
Rb* and K* space and mass in intact man with and with. 
out congestive heart failure (ab), S. A. Threefoot et al 
Jan., 158 

radiosodium 

effective circulation of uterine wall in late pregnancy meas. 
ured with Na*Cl (ab), Norman Morris et al, Jan., 156 

—improved method for clinical studies of total exchangeable 
sodium using Na** and a whole-body counting technic 
tab), N. Veall et al, Jan., 157 

—radioautographic localization of Na**? in rat kidney (ab) 
Jacob S. Krakusin and Robert B. Jennings, Feb., 322 ' 

—radioisotope studies in neuromuscular disease. 2. Studies 
in muscular dystrophy and myotonia dystrophica with 
sodium*? and potassium‘? (ab), William H. Blahd et aj 


Jan., 157 
radiostrontium 
beta radiation cataracts (ab), James E. McDonald et aj 
Jan., 159 
effects of beta radiation on eye, George R. Merriam Jr. 
Feb., 240 


—late effects of beta radiation on eye (ab), George R. Merriam 
Jr., March, 485 
radiosulfur 
“average energy expended in producing ion pairs—S*® abso 
lute value for air, W. Gross, C. Wingate and G. Failla 
Jan., 101 
effect of radiation from smal! amounts of P?*, S®, and Ke 
on the development of Arbacia eggs (ab), James W. Green 
and Jay S. Roth, Jan., 166 
uptake of radioactive sulfate by elements of blood and bone 
marrow of rats (ab), T. T. Odell, Jr., et al, Jan., 157 
radiotantalum 
effects of gamma and roentgen radiation on intact spinal 
cord of monkey; experimental study (ab), Robert L 
McLaurin et al, March, 485 
protracted interstitial irradiation of tumors using Ta™® 
(ab), Lionel Cohen, April, 644 
radiothulium 
aimed intracavitary irradiation with radiothulium (ab 
H. Heuwieser and W. Horst, Feb., 321 
possibility of using thulium 170 as a teleradiographic source 
for localization purposes in teletherapy with cobalt 60 
Warren K. Sinclair and Betsy J. Smith, Jan., 104 
radioyttrium 
influence of chelates on metabolism of Y® (ab), H. C. Dudley 
March, 483 
intraprostatic injection of yttrium chloride in dog (ab 
George J. Bulkley et al, Feb., 321 
Y® as a possible adjunct in treatment of papillomatosis of 
urinary bladder (ab), J. Einhorn et al, Feb., 320 


RADIOAUTOGRAPHY. See Radivcactivity, radiophosphorus; 


Thorium 
RADIOGRAPHY. See Radioactivity, radiothulium; Roent- 
gen Rays, diagnosis; under organs and regions 
RADIOISOTOPES. See Radioactivity 
RADIOLOGICAL SOCIETIES 
American Radium Society, March, 446; June, 893 
Association of Radiologists of the Province of Quebec, Feb., 280 
Association of University Radiologists, Jan., 110 
Canadian Association of Radiologists, April, 604 
Colorado Radiological Society, Jan., 110 
Deutsche Rintgengesellschaft, April, 604 
Greater Miami Radiological Society, March, 446 
Greater Saint Louis Society of Radiologists, March, 446 
Houston Radiological Society, Feb., 280 
Kansas Radiological Society, June, 893 
Los Angeles Radiological Society, Jan., 110 
New England Roentgen Ray Society, Holmes Lecture, June 
893 
North Carolina Radiological Society, Jan., 110 
Northeastern New York Radiological Society, Jan., 110 
Rochester Roentgen Ray Society, March, 446 
Rocky Mountain Radiological Society, May, 764 
San Francisco Radiological Society, Jan., 110 
secretaries and meeting dates, Jan., 117; April, 609 
Society of Nuclear Medicine, Jan., 110 
Tennessee atietogsess Society, June, 893 
Texas Radiological Society, Jan., 110; June, 893 
Toronto Radiological Society, March, 446 
Tri-State Radiological Society, April, 604 
Utah State Radiological Society, Jan., 110 
RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Hufford, Clarence E., president (ed), F. C. Curtzwiler, Feb 
272 
looking backward (the Radiological Society of North 
America) (presidential address, 40th annual meeting), 
Eugene P. Pendergrass, Feb., 218 
-request for ideas on aids to beam control in radiation therapy 
(for a Refresher Course), April, 604 
forty-first annual meeting 
(ed), Feb., 274 
Carman lecture: the clinical relationship of radiology and 
gynecology in the treatment of cervical cancer, A. N 
Arneson, March, 327 ? 
introduction of Carman lecturer, Thomas B. Bond, March, 325 
presidential address (ed), Thomas B. Bond, March, 444 
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RADIOLOGICAL SOCIETY OF NORTH AMERICA forty-first 
annual meeting—cont. 
—refresher courses, Feb., 27 
—scientific exhibits, Feb., 276 
gold medal 
—presentation to Dr. Ira H. Lockwood, Feb., 
—presentation to Dr. John S. Bouslog, Feb., 2 
RADIOLOGY AND RADIOLOGISTS 
—clinical relationship of radiology and gynecology in treat- 
ment of cervical cancer. The Carman lecture, A. } 
Arneson, March, 327 
—comparison of fetal and infant death rates in progeny of 
radiologists and pathologists (ab), James F. Crow, Jan., 
159 
—national survey of congenital malformations resulting from 
exposure to roentgen radiation (ab), Stanley H. Macht 
and Philip S. Lawrence, Jan., 159 
—presidential address (ed), Thomas B. Bond, March, 444 
ae planning of x-ray department (ab). K. Reinhardt 
and G. V. Heene, Feb., 312 
RADIOPHOTOGRAPHY 
—Second International Congress of Medical Radiophotog 
raphy, Jan., 111 
RADIOTHERAPY 
See also Cancer, radiotherapy; Dosimetry; Radiations, 
protection against; Radioactivity; Radium; Roentgen 
Therapy; under diseases, organs, and region 
—ionization chambers for dosimetry of beta-ray applicators 
(ab), J. L. Haybittle, April, 642 
—request for ideas on aids to beam control in radiation ther- 
apy, April, 604 
RADIUM 
See also Radiations; Radon; Uterus, cancer 
—effect of body backscatter in gamma-ray personnel dosim 
etry (ab), Leonard R. Solon and Hanson Blatz, April, 651 
—-method for three-dimensional dose-finding in teleradium 
therapy (ab), Rune Walstam, April, 642 
—methods of increasing accuracy in radon and radium im- 
plants (ab), K. W. Mead and K. A. Stevens, June, 924 
—studies of metabolism of radium in man (ab), William P 
Norris et al, March, 484 
injurious effects 
—clinical investigation of chronic effects of radium salts ad- 
ministered therapeutically (1915-1931) (ab), W. B. Looney 
et al, April, 646 
—quantitative determination of gamma-ray emitting elements 
in living persons (ab), L. D. Marinelli et al, March, 485 
—role of radiothorium (Th?) in radium poisoning, M. A. Van 
Dilla and B. J. Stover, March, 400 
RADON 
See also Bladder, cancer; Pituitary Body 
effects of beta radiation on eye, George R. Merriam, Jr 
Feb., 240 
—late effects of beta radiation on eye (ab), George R. Mer 
riam, Jr., March, 485 
long-term survival following x-irradiation and the irradia- 
tion of the a@-particles from radon and its decay products 
(ab), Joanne W. Holicroft et al, Jan., 161 
—methods of increasing accuracy in radon and radium im 
m ma (ab), K. W. Mead ay’ K. A. Stevens, June, 924 
RAG . See EL-GHOLMY, 
MGniiULt, INGER. See BINHORN, } 4 
Ld E. See BERMAN, M. 
nam Y, GEORGE H. See BENJAMIN, JOHN A. 
see CAMPETI, FRANK 
RANKIN OZELLE. See MARTIN, JOHN A 
RANSOHOFF, JOSEPH. ry ARONSON, NEAL 
PP,C.R. See McGEE . 
RAPPAPORT, EMANUEL u* Modified string test for de- 
termination of the site of upper gastrointestinal bleeding 


ab), April, 626 
RASMUSSEN. hig! atta Gee YUHL, ERIC T. 


RAUCH, FJ. See SCHIEF 

Hereditary leontiasis ossea of the maxilla (ab) 
NN » 12 

RAVELLE. Ne Osteochondritis dissecans in the navicular bone 


of the wrist (ab), Jan., , 

RAY, C. T., THREEFOOT, S. A, and BURCH, G.E.: Excre- 
tion ‘of radiorubidium Rb, radiopotassium Ke and 
potassium, sodium, and chloride by man with and without 
congestive heart failure (ab), Jan., 158 

— See BURCH E. 

Sew THREEFOOT, S. A. 

RAYNAUD’S DISEASE 

arteriographic appearances of digital arteries of hands in 
Raynaud's disease (ab), R. B. L yeas t = Jan., 138 
RAYPORT, MARK. See HANBERY, JO 
READ, fOuN L., BOSHER, LEWIS H, WTERRARU, FELIX, 
RICHMAN, SAMUEL, and PORTER, RENO R.: An 
giocardiographic demonstration of occlusive auricular 
thrombi in dogs (ab), June, 907 
RECTUM 
roentgen diagnosis of small polyps in colon and rectum (ab), 
Lars Andrén et al, Jan., 140 
~sarcoidosis (ab), A. R. McGee and C. R. Rapp, April, 630 
so-called shelf tumor (ab), K. A. Hultborn et al, Jan., 140 
REDEKER, ALLAN G. See AL geo TELFER B. 
REESE, ALGERNON B., HYMAN GE A., MERRIAM, 
GEORGE R., FORREST, ARNOLD W., and KLIGER: 
MAN, MORTON, M.: Treatment of retinoblastoma by 


radiation and triethylenemelamine (ab), Feb., 314 





SaEvee, ROBERT J.: Irradiation of lymphoid hyperplasia 
f the nasopharynx (ab), June, 923 
REICHELDERFER, THOMAS E., and VAN HARTESVELDT, 
JOYCE: Intravenous cholecy stography with Cholo 
rafin in infants (ab), March, 465 
REID, WILLIAM A. See WEENS, H. STEPHEN 
REILLY, W. A., SCOTT, K. G., WIN TERS, ROBERT W., and 
HELWIG, HAROLD L.:' Anionic resin measurement of 
protein-bound I'*' in euthyroid children (ab), March 


480 
REINHARDT, K., and HEENE, G. V.: 
an x-ray department (ab), Feb., 312 
—and PANTE Myclegraphic procedures 
and risks (ab), Jan., 145 
RENFER, R Possibilities and Reetions of P®? therapy 
of malignant tumors (ab), Feb., 
RENOGRAFIN. See Pyelography 
RESEARCH 
—radiation dosimetry in biological research, J. E. Morgan and 
F. Ellinger, June, 877 
RESINS 
~~ resin measurement of protein-bound ['*! in euthyroid 
dren (ab), W. A. Reilly et al, March, 480 
RESPIRATORY TRACT 
See also Bronchi; Lungs; Nasopharynx; Pharynx; etc 
—experimental defects in ear and upper airways induced by 
radiation (ab), George Kelemen, Feb., 324 
—respiratory obstruction in acute leukemia (ab), V. B. Levi 
son, April, 641 
RETICULOCYTES 
after-effects of x-irradiation and phenylhydrazine on hemo- 
—. serum iron, and reticulocytes of rats (ab), Alfred 
anutin and Elizabeth L. Word, April, 649 
RETICULOENDOTHELIAL SYSTEM 
See also Bones, marrow; Liver; Spleen 
—effect of x-irradiation and choline on reticuloendothelial 
system of rat (ab), N. R. Di Luzio, April, 648 
RETINA 
-radiation studies on monkey eye Effects of gamma radia- 
tion on retina (ab), David V. L. Brown et al, June, 931 
treatment of retinoblastoma by radiation and triethylene- 
melamine (ab), Algernon B. Reese et al, Feb., 314 
RETINOBLASTOMA. See Retina 
RETROPERITONEUM. See Abdomen, tumors 


raphy 
REvESZ, LASZLO: Effect of x-irradiation on the growth of 
hrlich ascites tumor (ab), April, 646 
REYNOLDS. TELFER, B., MIKKELSEN, WILLIAM, and 
REDEKER, ALLAN G.: Splenic hemorrhage following 
percutaneous s lenoportography (ab), April, 632 
RHEUMATIC FE VER 
focal wn Ah. hemosiderosis in rheumatic heart disease 
(ab), Michael J. Esposito, Jan., 134 
RHEUMATISM. See Arthritis, Rheumatoid 
RIBERI, ANGELO, BATTERSBY, JAMES S., and VELLIOS, 
FRANK: Epidermoid carcinoma occurring in a pharyn- 
goesophageal diverticulum (ab), May, 786 
RIBS 
—eosinophilic granuloma; review of literature and report of 2 
cases with four and six and one-half year follow-up, re- 
spectively (ab), James F. O'Neill et al, March, 471 
RICHES, E. W.: The present status of renal angiography (ab) 


Jan., 147 

RICHMAN, SAMUEL, GOODMAN, HAROLD, and RUSSI, 
SIMON: Lymphosarcoma of the small intestine and its 
mesentery (ab), Feb., 302 

——See READ, JOHN L. 

RICHTER, RICHARD B. See YUHL, ERIC T. 

RIGLER, LEO G.: A new roentgen sign of malignancy in the 
solitary pulmonary nodule (ab), Jan., 129 

—BLANK, LEO, and HEBBEL, ROBERT: Granuloma with 
eosinophils. Benign inflammatory fibroid polyps of the 
sti oomeck, Feb., 169 

—_ ARGULIS, ALEXANDER R. 

RIMONDIAT CA RLO: Clinical and radiological remarks 
regarding neoplasms of the gastric fornix (ab), April 


RIPSTEIN, CHARLES M. See GOLODNER, HARRY 
RISA. See Blood, proteins 


Rational planning of 


Results 


Pneumog- 


LM . See NEUKOMM, S. 

ROA Hi J F. See SUTHERLAND, D. L. 
ROBBIN OHN See BERRY, JOHN F. 
ROBBINS, 


AURE iCE L., Holmes Lecturer, June, 895 

ROBBINS, LAURENCE L. See WANG, C. C. 

ROBBINS, ROBERT. See BEECHAM, CLAYTON T. 

ROBERTSON, A. JOHN, and WHITAKER, P. H.: Radio- 
logical changes in pneumoconiosis due to tin oxide (ab) 
Feb., 204 

ROBERTSON, JAMES S. See GODWIN, JOHN T. 

ROBINSON, ‘DAVID, and VAETH, JEROME M.: Intra- 
venous urography. Improved technique using dimen- 
ee (Dramamine) to yt undesirable side- 
effec wreliminary report (ab), May 796 

ROBINSON. * FRAN NKLIN. See SHAPIRO, ROBERT 

ROCHE, G., and PARENT, J.: Tumors of the mediastinum 
i nd transverse tomography (ab), March, 458 

RODRIGUEZ-ALVAREZ, TONIO, and DORBECKER, 
NARNO: Studies in angiocardiography: The problem 
of injection Presentation of a high-pressure automatic 
injecting machine to meet the needs of modern angio 
cardiography (ab) 4%: 133 


ROEGEL. See FORSTER, E. 
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ROENTGEN RAYS 


See also Betatron; Body-Section Roentgenography; 
Cineradiography; Radiations; Radiotherapy; Roentgen 
Therapy 

—Deutsche Réntgengesellschaft (brochure commemorating 
discovery of roentgen rays), April, 604 
—experimental investigations on absorption of roentgen rays 
in various tissues (ab), G. Balz et al, May, 807 
apparatus. See also other subheads under Roentgen Rays, 
as Roentgen Rays, fluoroscopy 
—department planning. See Radiology and Radiologists 
—device for measuring circumferences on roentgenograms, 
Gerhart S. Schwarz, Jan., 97 
—effective method of permanently marking x-ray cassettes 
with radiopaque material, R. H. Goetz, Feb., 267 
safe inexpensive x-ray and fluoroscopic table for dog labora- 
tory (ab), Bernard Fisher et al, Feb., 312 
—studies in angiocardiography: the problem of injection 
Presentation of a high-pressure automatic injecting ma- 
chine to meet the needs of modern angiocardiography (ab), 
Antonio Rodriguez-Alvarez and Narno Dorbecker, Jan., 
133 
—study of the inherent filtration of diagnostic x-ray tubes, E. 
Dale Trout, John P. Kelley and Edward J. Furno, Jan., 
102 
diagnosis. See also Roentgen Rays, apparatus; Roentgen 
Rays, protection against; under diseases and organs 
—carbonic acid gas as contrast medium in radiography of in- 
fants and children (ab), Bernard S. Epstein, June, 921 
—equivalent conditions of projection in roentgen diagnosis 
(ab), E. Zieler, March, 475 
—experiments in photographic monitoring of stray x-rays 
Part II. The characteristics of the stray radiations, and 
the choice of film-calibrating radiations in diagnostic 
radiology, R. B. Wilsey, H. R. Splettstosser and D. H 
Strangways, March, 418 
—high kilovoltage in routine diagnostic radiology (ab), J 
Camerman, April, 638 
—practical photographic problems in radiography, with special 
reference to high-voltage technic (ab), Ove Mattsson 
Jan., 149 
—quantity of radiation received by reproductive organs of 
patients during routine diagnostic examinations (ab), R 
W. Stanford and J. Vance, March, 488 
—tradiation dangers in diagnostic radiology (ab), Israel E 
Kirsh, june, 928 
—teaching roentgenology to second-year medical students 
(letter to editor), Maxwell H. Poppel and Harold G. Jacob- 
son, April, 604 
dosimetry. See Dosimetry 
effects. See also Roentgen Rays, injurious effects 
—after-effects of irradiation and phenylhydrazine on hemo- 
globin, serum iron, and reticulocytes of rats (ab), Alfred 
Chanutin and Elizabeth L. Word, April, 649 
—biological modification of effects. Il. High temperature 
and related factors (ab), Frederick M. Allen, March, 486 
—cirrhosis of liver in rats following total-body irradiation (ab), 
Julius White et al, Jan., 164 
—comparative effect of platelets on prothrombin utilization 
from dogs in degenerative and regenerative phase of ir- 
radiation bone marrow aplasia (ab), E. P. Cronkite et al, 
May, 808 
—comparison of cytologic effects produced by 220 kVp roent- 
gen rays, radioiridium Ir’? gamma rays and 30 MeVp 
roentgen rays in microspores of Tradescantia bracteata 
(ab), K. C. Bora, June, 932 
—comparison of effectiveness of radiations at different energies 
in producing chromosome breaks (ab), T. J. Arnason and 
Margaret Morrison, Jan., 165 
cytologic study of intestinal epithelium of mouse after total- 
body irradiation (ab), William Montagna and J. Walter 

Wilson, April, 647 

—effect of growth hormone on recovery from exposure to 
radiation (ab), John C. Barlow and E. A. Sellers, May, 808 
—effect of hypophysectomy and irradiation on lymphoid 
organs and on induction of lymphoid tumors in C57BL 
mice (ab), C. Susan Nagareda and Henry S. Kaplan, June, 
929 
—effect of oxygen on radiosensitivity of mammalian cells, 
Alan D. Conger, Jan., 63 
—effect of parenteral injection of particulate matter on resist- 
ance of irradiated mice to infection (ab), Willie W. Smith 

et al, June, 929 

-effect of parenteral injection of particulate matter on sur- 
vival of irradiated animals (ab), Falconer Smith et al, 

June, 929 

effects of irradiation on tumor bed; inhibiting action of 
local pretransplantation roentgen irradiation (1,500 ra) 

on the growth of mouse mammary carcinoma (ab), K. W. 

Stenstrom et al, March, 486 

—evidence for two types of x-ray-induced lethal damage in 
Saccharomyces cerevisiae (ab), Robert K. Mortimer, 
April, 651 

experimental defects in ear and upper awe induced by 
radiation (ab), George Kelemen, Feb., 324 

fertility and tumor development in (C! 71 X A)Fi hybrid 
mice receiving x-radiation to ovaries only, to whole body, 
and to whole body with ovaries shielded (ab), Margaret 
K. Deringer et al, Jan., 163 

—functional studies of hyperplastic spleen of mice recovering 
from radiation damage (ab), Willie W. Smith et al, June, 
929 
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—hematologic changes in rats protected from lethal radiation 
by post-irradiation parabiosis (ab), George Metz et al 
March, 487 

histopathologic changes in irradiated rats protected by 
parabiosis (ab), Robert T. Binhammer et al, April, 648 

histopathology of bacterial infection in irradiated mice | (ab), 
Charles C. Congdon et al, Jan., 161 

—influence of extended temperature treatments on recovery 
of irradiated Ascaris eggs (ab), C. S. Bachofer and George 
Pahl, Jan., 165 

~influence of irradiation on glucose transport ia rat intestine 
(ab), Lawrence E. Detrick et al, May, 808 

leukocyte adhesiveness following whole-body irradiation 
(ab), J. Philip Savitsky, Jan., 165 

level of protein intake and nitrogen excretion in rats follow. 
ing irradiation (ab), Julius White et al, Jan., 164 

long-term survival following x-irradiation and the irr: adiation 
of the a-particles from radon and its decay products ab) 
Joanne W. Hollcroft et al, Jan., 161 

-mitochondrial changes in hepatic cells of irradiated mice 
(ab), Ross C. MacCardle and Charles C. Congdon, June, 
930 

-modification of lethal radiation effects in rats by short-term 
protraction of dosage, Jack S. Krohmer, John P. Storaasli 
and Hymer L. Friedell, Feb., 270 

modification of radiation-induced increases in phosphatase 
activity of hematopoietic tissues by chemical agents (ab), 
Donald F. Petersen and Kenneth P. Du Bois, April, 649 

nucleic acid content of thymic cells of normal — irradiated 
C57BL mice (ab), Patricia P. Weymouth et al, Jan., 162 

ocular effects produced by high-intensity radiation (ab) 
Paul A. Cibis et al, March, 485 

of fasting and irradiation on oxygen poisoning in mice (ab), 
Daniel L. Gilbert et al, April, 647 

of fractionated dosage on frequency of chromatid and 
chromosome aberrations (ab), Karl Sax et al, March, 487 

of fractionated dosage upon mouse testis I Maximum 
weight loss following 80 to 240 r given in 2 to 5 fractions 
during | to 4 days (ab), Henry I. Kohn and Robert F 
Kallman, Jan., 162 

of gamma and roentgen radiation on intact spinal! cord of 
monkey; experimental study (ab), Robert L. McLaurin 
et al, March, 485 

of ionizing radiation on phagocytosis and bactericidal power 
of blood I Effect of radiation on migration of leuko- 
cytes (ab), I. L. Shechmeister and M. Fishman, Jan., 164 

—of ionizing radiation on phagocytosis and bactericidal power 
of blood. II. Effect of radiation on ingestion and diges 
tion of bacteria (ab), M. Fishman and I. L. Shechmeister 
Jan., 164 

of ionizing radiations on seeds of barley (ab), Richard §. 
Caldecott, April, 651 

of irradiation and choline on reticuloendothelial system of 
rat (ab), N Di Luzio, April, 648 

of local irradiation on formation of new capillaries after 
injury (ab), Ruth M. Merwin and Elizabeth L. Hill 
Jan., 162 

of total-body irradiation on experimental renal transplanta- 
tion (ab), Robert Baker and Robert Gordon, March, 486 

-of various levels of irradiation on gametes and early embryos 
of Fundulus heteroclitus (ab), Roberts Rugh and Helen 
Clugston, April, 651 

on adult Artemia (ab), Daniel S. Grosch and Howard E 
Erdman, April, 650 

—on enzyme systems of Tetrahymena pyriformis (ab), Jay 5 

Roth and Herbert J. Eichel, April, 650 

on growth of Ehrlich ascites tumor (ab), Laszlé Révész, 
April, 646 

on trace-labeled I'*!-insulin and its relevance to biologic 
studies with I'*!-labeled proteins, Rosalyn S. Yalow and 
Solomon A. Berson, Jan., 106 

oxygen effect on radiation-induced chromosome aberrations 
breakage-versus-recombination hypothesis (ab), Norman 
H. Giles, Jan., 166 

post irradiation time and dose-response studies on incorpora 
tion of P*? into DNA of mouse tissues (ab), Lola S. Kelly 
et al, May, 807 

-protection of mice against irradiation by plasma proteins 
(ab), Agnes N. Stroud et al, Jan., 168 

radiation recovery factor preservation by Polge-Smith- 
Parkes technic (ab), David W. H. Barnes and John F. 
Loutit, Jan., 161 

recovery from acute radiation injury in mice following ad 
ministration of rat bone marrow (ab), Leonard J. Cole et 
al, June, 930 

response of bat (Myotis lucifugus) to x-irradiation (ab), 
Douglas E. Smith et al, April, 650 

response of hypophysectomized rats to x-radiation and re- 
placement therapy (ab), E. A. Sellers and John C. Bar- 
low, June, 930 

results of exposure of newborn strain HR mice to x-radiation 
(ab), Margaret K. Deringer and Egon Lorenz, Jan., 162 

—role of hypotension in initial response of irradiated chicks 

(ab), S. P. Stearner et al, June, 930 

-serum lipoproteins as an indication of survival time im 
irradiated rabbit (ab), Thomas L. Hayes and John E 
Hewitt, April, 649 

—some biological aspects of the factor in bone marrow re- 
sponsible for hematopoietic recovery following systemic 
irradiation (ab), Mary B. Brown et al, Jan., 167 

—some new experiments on protection against whole-body 
irradiation (ab), A. Lacassagne et al, Jan., 167 
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ROENTGEN RAYS, effects—cont. 
spontaneous and radiation-induced pituitary adenomas of 
mice (ab), Arthur C. Upton and Jacob Furth, Jan., 163 
—study of recovery at low temperature of irradiated E. coli 
cells (ab), A. W. Pratt et al, Jan., 165 
successful skin homografts after administration of high dos- 
age x-radiation and homologous bone marrow (ab), John 
M. Main and Richmond T. Prehn, Jan., 163 
—susceptibility to thrombosis in normal young, aging, cortisone- 
treated, heparinized and x-irradiated hamsters as tested 
by topical application of thrombin (ab), Herbert J. Ber- 
man et al, June, 931 
time factor in inhibition of lymphoid-tumor development by 
injection of marrow cell suspensions into irradiated 
C57BL mice (ab), Henry S. Kaplan et al, Jan., 167 
ulcerative colitis lesions in irradiated rats (ab), Sheldon C. 
Sommers and Shields Warren, Feb., 324 
wasted radiation and the interpretation of experiments with 
chronic irradiation (ab), R. H. Mole, Jan., 161 
weight and mortality response of male and female mice in 
lethal dose range (ab), William H. Chapman, May, 807 
whole-body radiation as a carcinogenic agent (ab), Simon 
| Koletsky and Gordon E. Gustafson, Jan., 164 
films. See also Film Badges; Roentgen Rays 
against; Roentgenograms 
response of photographic emulsions to charged particles and 
neutrons, E. Tochilin, B. W. Shumway and G. W. Kohler, 
Feb., 270 
fluoroscopy. See 
apparatus 
cardio-roentgen actuator instrument for actuating the 
roentgenoscope in end systole or end diastole of heart 
action (ab), Frank W. Noble et al, Jan., 151 
cineradiography of cerebral anziogram with Philips image- 
amplifier tube (ab), H. Verbiest et al, Jan., 150 
cineradiography of urinary tract (ab), Howard G 
May, 796 
injurious effects. See also 
Roentgen Rays, effects; 
against 
aplastic anemia and myeloid leukemia after irradiation of 
vertebral column (for ankylosing spondylitis) (ab), H. van 
Swaay, April, 646 
clinical trial of cysteinamine (beta-mercapto-ethylamine) in 
radiation sickness (ab), W. M. Court Brown, April, 646 
effects of million-volt irradiation on gastrointestinal tract 
ab), Irving B. Brick, May, 806 
evaluation of irradiation damage to skin 
measuring capillary resistance (ab), T 
expertmental studies. See Roentgen Rays 
genetic hazards in ovarian radiation (ab), 
April, 646 
herpes zoster after irradiation (ab), W. Riibe, April, 645 
incidence of leukemia in ankylosing spondylitis treated with 
x-rays; preliminary report (ab), W. M. Court Brown and 
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John D. Abbatt, April, 545 
national survey of congenital malformations resulting from 


exposure to roentgen radiation (ab), Stanley H. Macht 
and Philip S. Lawrence, Jan., 159 
radiation dangers in diagnostic radiology (ab), Israel E. 


Kirsh, June, 928 

radiation reactions of lung and pleura 
breast carcinoma (ab), Hans-Joachim 
Horst Hillger, April, 644 

study of x-ray hazards of retrograde urography (ab), 
J. Baker et al, May, 806 

physics. See also Dosimetry; Roentgen Therapy; 

ings under Roentgen Rays 

absorption in different tissues of cobalt 60 gamma radiation 
and roentgen rays with half-value layers from 1 mm. Al 
to 5 mm. Cu, Lillian E. Jacobson and Isabelle Knauer, 
Jan., 70 

beam quality 
x-ray generator, Norman A 
April, 572 

radiation dose 
gen rays, G. Shapiro 
124 


after irradiation of 
Fiebelkorn and 
William 


other head 


determinations for a 2-Mvp resonance type 
Baily and Norman 5S. Beyer, 
distribution in water for 22.5-mev-peak roent 
W. S. Ernst and J. Ovadia, March, 





x-ray critical absorption and emission energies in kev (ab), 
S. Fine and C. F. Hendee, April, 652 
protection against. See also Roentgen Rays, effects 
experiments in photographic monitoring of stray x-rays 


Part I. General considerations. The choice of film-cali 
brating radiations in roentgen therapy at 220 kvp and 
1,000 kvp, R. B. Wilsey, D. H. Strangways and G. M 
Corney, March, 408. See also correction, May, 764 

experiments in photographic monitoring of stray x-rays 
Part II. The characteristics of stray radiations, and the 
choice of film-calibrating radiations in diagnostic radi 
ology, R. B. Wilsey, H. R. Splettstosser and D. H 
Strangways, March, 418 

portable shield for radiation protection during angiography, 
Joseph Stein, Maxwell H. Poppel, Erich G. Krueger and 
Stanley Malsky, June, 887 

protection problems in ~~ me 
George C. Henny, March, 

quantity of radiation saeival by reproductive organs of 
patients during routine diagnostic x-ray examinations 
(ab), R. W. Stanford and J. Vance, March, 488 

technic. See also Body-Section Roentgenography; Ky- 

mography; Roentgen Rays, diagnosis 


roentgenology (ab), 
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advantages and limitations of the 0.3-mm. focal-spot tube 


for magnification and other technics, Martin S. Abel, 
May, 747 
—effective radiologic magnification with focus dimensions 
under 0.3 mm. (ab), K. Aderhold, Feb., 311 
—high-voliage radiography See Gastrointestinal Tract; 


Roentgen Rays, diagnosis 
—low-vollage radiography. See Lungs, roentgenography 
ROENTGEN THERAPY 
See also Dosimetry; 
and regions 
applications of Mayneord contour projector to various dos- 
age problems in radiotherapy, Victoria Castro, Charles 
Soifer and Edith H. Quimby, March, 362 
calculation of dosage in vertical rotation therapy using stand- 
ard isodose charts (ab), Victoria Castro et al, March, 479 
calculation of tissue doses and data for the production of iso- 
dose charts, using standard depth-dose tables, Edith H 
Quimby, Beverly S. Cohen, Victoria Castro and W. J 
Meredith, May, 667 
high-pressure oxygen and radiotherapy (ab), I 
Davidson et al, March, 479 
grid therapy. See Uterus, cancer 
high-voltage 
biologic skin reaction in deep therapy 
size: a law of radiation therapy (ab), G 
Hohl, Feb., 312 
experiments in photographic monitoring of stray x-rays 
Part I. General considerations. The choice of film-cali- 
brating radiations in roentgen therapy at 220 kvp and 
1,000 kvp, R. B. Wilsey, D. H. Strangways and G. M. 
Corney, March, 408. See also correction, May, 764 
ultra-soft. See Tumors, angioma 
ROENTGENOGRAMS 
device for measuring circumferences on roentgenograms, 
Gerhart S. Schwarz, Jan., 97 
polaroid photography as practical method of providing illus- 


Radiotherapy; under diseases, organs, 


Churchill 


as function of field 
Joyet and K 


trations of ~. for clinical records (ab), Edwin J 
Buphret, Feb., 3 

ROGERS, JAMES V., Ir See BONMATI, JOSE 

ee LEIGH DF 


TE 

ROKITANSKY- ASCHOFF SINUSES. See Gallbladder 

ROLLINS, M., BONTE, J., ROSE, F. A., and KEATING, 
D Clinical ~L ER of a new compound for intra- 
oo urography (o>). March, 474 

ROMANUS, R. See HULTBORN K. A. 

ROOT, NTOSEP H C., and TSTRITTMATTER, WILLIAM C.: 
‘Hypaque, a new urographic contrast medium (ab), 
March, 474 

——See GREENWALD, CHARLES M. 

noes. AUGUSTUS S. See BLAHD, WILLIAM H. 

ROSE, F. A. See ROLLINS, M. 

ROSE. RAYMOND G., PALMER, JOHN D., and LOUGHEED, 
"MARVIN N.: Treatment of peritoneal mesothelioma 
with radioactive colloidal gold. Report of a case (ab), 
March, 482 

ROSE BENGAL TEST. See Liver, function 

ROSEN, HOWARD, and SANDICK, HERBERT: _ The 
urement of tibiofibular torsion (ab), May, 7% 

ROSENTHAL, JOSEPH H. See STERNBERG, S. ’ DAVID 

ROSENZWEIG, W. See ROSSI, 

ROSS, FRANK C. H.: A routine designed for the earlier diag- 
nosis of carcinoma of the lung, with the report of a success- 
. case fob). Feb., 291 

ROSS, AYNE D . See EVANS, JOHN A. 

ROSSELET, PIERRE- JACQUES: A rare case of rachischisis 
with multiple malformations (ab), Feb., 306 


meas- 


ROSSI, A.: gawrenges studies in intrathoracic goiter (ab), 
April, 

ROSSI, H. i. , HURST, G. S., MILLS, W. A., and HUNGER- 
FORD, H. ‘}r.: Intercomparison of fast-neutron 


dosimeters Bx) April, 643 
and ROSENZWEIG, W.: Limitations of the 
linear energy transfer (LET), Jan., 105 
Measurements of neutron dose as a function of linear energy 
transfer (ab), May, 802 
ROTATION THERAPY. See Roentgen Therapy 
ROTH, F.: Report on 641 cases of carcinoma of the cervix (ab), 
April, 640 
ROTH, JAY S., and EICHEL, HERBERT J.: Effect of x-radi- 
ation on enzyme systems of Tetrahymena pyriformis (ab), 
April, 650 
——See GREEN, JAMES W. 
nore CARL W. See OSMOND, JOHN D., 7 
ROUB CH, R. See de CARVALHO "AZEVE DO 
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determination of Au'® in prostate therapy (ab), April, 
644 
ROUSE, PAUL V. See PASTOR, BERNARD H. 
ROUSSELOT, LOUIS M. See DOEHNER, GUNTHER A. 


ROWE, RICHARD D., VLAD 
Atypical tetralogy of Fallot 
increased lung vascularity. 
June, 905 

Selective angiocardiography in infants and children, March, 
344 

ROvi AnD, * E. See MARINELLI, L. D. 

ROWLE A.: Coronal cleft vertebra (ab), Feb., 306 

RUBIDIUM, RADIOACTIVE. See Radioactivity 

RUBIN, ELI H.: Pulmonary manifestations of systemic dis- 
eases (ab), May, 779 


PETER, and KEITH, JOHN D.: 
a noncyanotic form with 
Report of four cases (ab), 
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RUBIN, MORRIS. See HEIMLICH, HENRY J. 
——e ULF. See BJORK, VIKING O. 
RUBE, W = Herpes zoster after roentgen-irradiation (ab), April, 


RUFFIN. * JULIAN M. See SHINGLETON, WILLIAM W. 

RUGGI IERO, A. See CATALANO, D. 

RUGH, ROBERTS 
April, 646 

——and CLUGSTON, HELEN: Effects of various levels of 
x-irradiation on the gametes and early embryos of Fundu- 
lus heteroclitus (ab), April, 651 

RUSS, CLEM. See FISHER, BERNARD 

nest aoe DR. See SMITH, DOUGLAS E. 

RUS Na See RICHMAN, SAMUEL 

RUST. COHN F TRUM, BERNARD F., LANE, JOHN J., 

KU , U. ‘$. GRANT, Ill, PAYSINGER, JOHN R., and 

HALEY, THOMAS j.: Effects of 50 roentgens and 25 
roentgens fractional daily total-body y-irradiation in the 
barre (ab), May, 808 

RUTH, H. JEANETT See SMITH, WILLIE W. 

RUTLED GE, L. J. See SNYDER 

RUZICKA, FRANCIS F., Jr. See ‘DOEHNER, GUNTHER A. 
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SACROCOCCYGEAL REGION 


radiologic study of sacrococcygeal teratomas in the 
= (ab), Guido Lombardi and Carlo Cattaneo, Feb., 


SADA, ‘ELIO: Bronchography in the study of cavities following 
horacoplasty (ab), May, 778 
SADLER, JOHN M Problems associated with the treatment 
of cancer of the endometrium (ab), Jan., 154 
SAICHEK, H. B. See KLEITSCH, W. P, 
SALATICH, JOHN S. See LANDRY, SAUL F., 
SALINE, MYRON, and BAUM, GEORGE L.: 
syndrome (ab), Jan., 131 
SALIVARY GLANDS. See Parotid Duct and Gland 
—— L.: Rounded ‘ ‘\Goutite- contour’ opacities in pulmo- 
y disease (ab), Jan., 
SAMET, ELI . See LEVENSON, JOSEPH M. 
SAMPLE, ALBERT B. See STRUMIA, —os — 
SAMUEL, ERIC: Thorotrast spleen (ab), Fe 
SANCHEZ BELTRAN, OSCAR. See ABALLI, ‘ ARTURO pS 
SANDBERG, GLEN H. See HAAS, LEWIS 
SANDERSON, M. See STEARNER, Ss. P. 
SANDERUD, AXEL. See EFSKIND, LEIF 
SANDICK, HERBERT. See ROSEN, HOWARD 
SANDS, W. WAYNE: Extraluminal localized gas vesicles. An 
aid in the diagnosis of So ry abscesses from the plain 
par ee ae (ab), June, 9 
SANGER, See CHURCHILL- DAVIDSON, I. 
SAN TULIAN, JORGE. See ARANA-INIGUEZ, ROMAN 
ae : Radiographic use of lead E.D.T.A. in man (ab), 
799 
SARCOIDOSIS 
—of rectum (ab), A. R. McGee and C. R. Rapp, April, 630 
SARCOMA 
See also under organs and regions 
angiosarcoma 
primary hemangioendotheliosarcoma of heart diagnosed by 


Genetic hazards in ovarian radiation (ab), 


T > submersion 


angiocardiography; review of literature and report of 
case (ab), Tsung O. Cheng and Don C. Sutton, Jan., 
134 

Ewing’s. See Tumors. Ewing's 

liposarcoma 


retroperitoneal liposarcomas (ab), Ted F. Leigh and James 
V. Rogers, Jr., Jan., 148 
lymphosarcoma 
—of small intestine and its mesentery (ab), Samuel Richman 
et al, Feb., 302 
—of testis (ab), Dean C. Varney, April, 641 
roentgen manifestations of lymphosarcoma of stomach and 
small bowel (ab), Paul H. Deeb and Walter L. Stilson, 
June, 909 
osteosarcoma 
osteogenic sarcoma arising in polyostotic fibrous dysplasia; 
case (ab), Neil G. Perkinson and Norman L. Higinbotham, 
n., 145 
—_ aa my osteogenic sarcomatosis: a radiologic entity, 
nkE stoosley and Murray H. Bass, Jan., 41 
SARG NT, JAMES A. See FRIEDMAN, NATHAN B. 
SART WELL, PHILIP E. See COMSTOCK, GEORGE W. 
SATA WSKY, C. See VALLEDO 
SAUNDERS. AARON. See SHINGLETON, WILLIAM W. 
SAVITSKY, J. PHILIP: Leucocyte adhesiveness following 
whole body irradiation (ab), Jan 
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Effect of fractionated x-ray dosage on the frequency of 
cheometid and chromosome aberrations (ab), March, 487 
SAYMAN, ISMET: Diagnosis of bundle branch block by the 
ky A +4 method (ab), Jan., 134 
SCAPHOID BONE, CARPAL 
—osteochondritis dissecans in navicular bone of wrist (ab), A. 


Ravelli, Jan., 145 
SCARS 


—clinicoradiologic syndrome of ossification located within post- 
caperetomy xypho-umbilical — 1 ase 6 personal cases) 

ab), Franco Chiariotti, Ma 
SCAZZIGA, B. R., BARBIERI, L. | BERAUD, T.: Thy- 
roid function in disorders of the hepatic parenchyma (ab), 
March, 481 
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tiveness of colloidal thorium dioxide as an internal alpha 
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study (ab), ril, 650 

SCHAFF, BURNET See McCALLEN, ALBERT M. 

SCHEINBERG, LABE C. See POSER, CHARLES M. 

SCHERER, EBERHARD: Biologic fundamentals and recent 
concepts in inflammatory — and functional 
roentgen therapy (ab), May, 

SCHIEFER, W., RAUCH, FJ., and UDVARHELYI, G.: Roent. 

gen diagnosis of intracerebral metastases (ab) March, 455 
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SCHMERMUND, H. “f See KUNKEL, H. A. 

SCHMIDT, CHARLES Comparison of roentgenographic 
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media (ab), June, 900 

SCHNEIDER, GEORGE T. See SHERMAN, MARY 
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——See METZ, GEORGE 

SCHNELL, F. R. See ENDRESS, Z. F. 

SCHORK, P. K. See CRONKITE, E. P. 

SCHORR, SAMUEL, and MAKIN, MYER: Traction arthrog- 
raphy of the hip joint. A method of roentgenographic 
visualization of the articular space of the hip joint (ab), 
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SCHRIRE, VELVA. See GOETZ, R. H. 

SCHVARCZ, J.: Fourteen cases of carcinoma of the middle lobe 
bronchus (ab), June, 901 

SCHWARTZ, BENJA IN, and KATZ, HARRY L.: Localized 
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STOMACH —-cont. 
diseases 
—amyloid disease simulating gastric : (ab), Bruce I. 
Shnider and Philip Burka, Feb., : 
diverticula 
astric diverticula (ab), 
in! mation 
contribution to question of phlegmonous gastritis which does 
not take an acute course (ab), F. Asztalos and I. Horvath, 
March, 463 
mucosa. See also Stomach, cysts 
—prolapse into duodenum (ab), Anténio E 
and J. Caria Mendes, March, 464 


E. Alan Price, Jan., 138 


Mendes Ferreira 


resection. See Peptic Ulcer, surgical therapy 

roentgenography. See other subheads under Stomach 

rupture 

—jn newborn infant with survival (ab), Lawrence S. Mann et 
al, May, 787 

secretion 


—roentgenologic studies of gastric secretion in children (ab), 
Franz J. Lust, April, 627 
tumors 
—gastric granuloma with eosinophilic infiltration; 2 cases, 
Marcus J. Smith, Feb., 177 
—granuloma with eosinophils: benign inflammatory fibroid 
polyps of stomach, Leo G. Rigler, Leo Blank and Robert 
Hebbel, Feb., 169 
—metastatic melanoma (ab), Roberto Calderon et al, June, 909 
—myo-epithelial hamartoma (ab), William S. Haubrich, April, 
628 
—roentgen manifestations of lymphosarcoma of stomach and 
small bowel (ab), Paul H. Deeb and Walter L. Stilson, 
ow 909 
See Peptic Ulcer 
STORAASLI, JOHN P. See KROHMER, JACK S. 
STOREY, CLIFFORD F. See LYONS, HAROLD A. 
STOVER, B. J. See VAN DILLA, M. A. 
STRADLING, PETER, ard JOHNSTON, R. N.: Reducing 
observer error in a 70-mm. chest-radiography service for 
yeneral practitioners (ab), April, 617 
STRANG WAYS, D. H. See WILSEY, R. B. 
STRATIGRAPHY. See . a Roentgenography 
STRAUB, M. See SCHWARZ, J. 
STRAW. BERRY MARK. See Tumors, 
STREPTOMYCIN 
—effect of streptomycin therapy on mice irradiated with 
fast neutrons (ab), Carolyn W. Hammond et al, April, 


648 

STRING TEST. See Gastrointestinal Tract, hemorrhage 

STRITTMATTER, WILLIAM C. See ROOT, JOSEPH C. 

srROMME, AKSEL: —; en cholecystitis. Report 

a case (ab), May 
stROwD, Testy N., BRUES, AUSTIN M., and SUMMERS, 
RED M Protection of mice against x irradiation 
4 = proteins (ab), —y a. 

STRUCKMANN, R. See KUNK , H. 

STRUMIA, MAX M. TAYLOR,’ LAWRENCE, SAMPLE, 
ALBERT B., COLWELL, LOUISE S., and DUGAN, 

Uses and limitations of ne ge acne of eryth- 
asl tagged with Cr*' (ab), March, 

STUCKI, PAUL, HATCHER, J. D., JUDSON. WALTER E., 
and WILKINS, ROBERT W.: Studies of circulation 
time during the Valsalva test in normal subjects and in 
vatients with congestive heart failure (ab), April, 62 

STUCKI-von MURALT, PETER Roentgen appearance of 
abdominal hernias (ab), Jan., 143 

SUBARACHNOID SPACE. See Meninges 

SUBMAXILLARY DUCT 

—sialography (ab), Carlos Coqui, May, 777 

SUBMERSION SYNDROME. See Drowning 

SUECHTING, RALPH L. See FRENCH, LYLE A. 

SULFANILAMIDE 

—lIodipin-sulfonamid mixture for bronchography (ab), K. Ph. 
Bopp et al, Feb., 291 
SULFUR 
—thiopneumoconiosis of 
_ May, 782 
ares. See Radioactivity 

CRLENS, WM. E., and SEXTON, GEORGE A.: Indications 
for the use of o peratixe cholangiography (ab), Feb., 304 

SULZBERGER, MA RION See WITTEN, VICTOR H. 

SUMMERS, MILDRED oO See STROUD, "AGNES N. 


angioma 


“Kovand"’ workers (ab), B. Bugyi, 


ssPRAR ENALS. See Adrenals 
WRGERY. See under diseases, organs, —~, regions, as Tuber- 
culosis, Pulmonary, surgical thera Thorax 
SUSSMAN, MARCY L., and JACOBSO GEORGE: A critical 


evaluation of the roentgen criteria of right ventricular 
enlargement (ab), Jan., 133. See also letter to editor, 
May, 764 

SUTHERLAND, D. L., KITE, VEIZAN C.. Jr., ROACH, J. r. 
and CAMPBELL, ELDRIDGE: A note on the use of 2 
per cent iodopyracet (Dbaeest) in cerebral ae 
(ab), March, 454 

SUTHERLAND, DONALD A. See McCALL, MARY SUE 

SUTTON, DAVID: Intramural diverticulosis of the gall bladder 

-with a case report (ab), March, 


See CHENG, TSUNG O. 
Experiences with high-voltage technic 
5) in gastroenterological roentgenology (ab), 


shown by radiography 
466 
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Thorotrast residue in the kidneys thirteen years after retro- 

grade pyelography (ab), May, 798 

SWAN, H. J. C. e CALLAHAN, JOHN A. 

SWANN, W.C., on “WERTHAMMER, S.: Aberrant coronary 
arteries: apastnese in diagnosis with report of three 

cases (ab), Feb., 3 

SWEET, WILLIAM a” and BROWNELL, GORDON L.: 
Localization of intracranial lesions by scanning with 

positron-emitting arsenic (ab), Feb., 289 

—See GOD > HN 2 

SWENSON, ORVAR, and MARCHANT, DOUGLAS: Uretero- 
pelvic obstruction in infants and children Clinical, 
ah een a experimental studies on eleven patients 

April, 


SYMPATHETIC NERVOUS SYSTEM. See Nervous System, 


SYMPATHICOBLASTOMA. See Tumors, sympathoblastoma 
SYMPHYSIS PUBIS 
—gas in symphysis pubis during and following pregnancy 
(ab), John L. Williams, Jan., 146 
—gas or ee phenomenon in pubic symphysis during preg- 
nan Mortimer R. Camiel and Jules B. Aaron, April, 548 
SYNOSTO! is. See Wrist 
SZENES, T.: Evaluation of irradiation damage to the skin as 
determined by measuring the capillary resistance (ab), 
March, 484 


T 


T-1824. See Blood, plasma 
TABERSHAW, IRVING R. See KLEINFELD, MORRIS 
TAINSH, L. CAMPBELL, and MEDHURST, GEOFFREY: 
Demonstration and pathology of Meckel's diverticulum, 
with report of a case (ab), May, 788 
TALBOT, BLAKE S. See FRIES, JOHN W. 


tale pneumoconiosis (ab), Morris Kleinfeld et al, May, 781 
TANTALUM, ee ete See Radioactivity 

TAPLIN, EORG E V., MEREDITH, ORSELL M., Jjr., and 

KADE, HAROLD: The radioactive (I'™ tagged) rose 

bengal uptake excretion test for liver Sanction using ex- 

ternal gamma-ray scintillation counting techniques (ab), 

Experimental 


March, 481 

TAUFIC, MANSUR, and ASTA, JOSEPH J.: 
transbronc hial cardio ag shy \ cana April 622 

TAUSCHE, F.G. See ODEL “t., 

TAVERAS, art M., MOUNT, LESTER A., and WOOD, 
ERNEST H.: V alue of radiation therapy in the manage- 
ment - glioma of optic nerves and chiasm, April, 518 

see posus CHARLES M. 

TAYLOR, G. See KINMONTH, J. B. 


a LAURISTON S.: Legislative control of radiation 
Feb., 246 

TAYLOR, LAWRENCE. See STRUMIA, MAX M. 

TEACHING. See Education 


os H. E.: Beryllium poisoning (beryllosis) X-ray 
anifest _—— and advances in treatment (ab), May, 782 
TECHNICIA 
—American ++ of X-Ray Technicians, June, 893 
TELEP 


AQUE. See Gallbladder 
TELERADIOGRAP See Radioactivity, radiothulium 
TEMPERATURE 
—biological modification of effects of roentgen rays. Il. High 
temperature and related factors (ab), Frederick M. Allen, 


March, 486 
influence of extended temperature treatments on recovery of 
x-irradiated Ascaris eggs (ab), C. S. Bachofer and George 
Pahl, Jan., 165 
—study of recovery at low temperature of x-irradiated E. coli 
cells (ab), A. W. Pratt et al, Jan., 165 
TEMPLETON, FREDERIC E.: Errors in diagnosis of gastric 
carcinoma (ab), Feb., 302 
TEMPORAL BONE 
malignant round-cell neoplasm of cerebellum simulating an 
angle tumor with petrous ridge erosion (ab), John M 
Meredith, March, 455 
TENDONS 
deposition of calcium salts in popliteus tendon (ab), N. T 
Holden, June, 918 
excavation of humeral head by calcareous deposits of supra- 
t's aoe Wayne P. Whitcomb, Feb., 237 
TEPLICK, ORGE, and ADELMAN, BERNARD P.: Re- 
ation rg the opaque medium during cholecystography 
(ab), June, 913 
Unilateral calcification of the choroid plexus in a child, Feb., 
231 


——See ADELMAN, BERNARD P. 
—and YARROW, M. WILLIAMS: 
kidney (ab), March, 474 
TERATOMA. See Tumors, teratoma 
TER-POGOSSIAN, MICHEL, and SHERMAN, ALFRED I.: 

Radiation dosimetry in the treatment of carcinoma of the 
cervix uteri by intraparametrial radioactive gold and 
radium (ab), May, &( 
TESTES 

effect of fractionated x-ray dosage upon mouse testis. I 
Maximum weight loss following 80 to 240 r given in 2 to 
5 fractions during | to 4 days (ab), Henry I. Kohn and 
Robert F. Kallman, Jan., 162 

quantity of radiation received by reproductive organs of 
patients during routine diagnostic x-ray examinations 
(ab), R. W. Stanford and J. Vance, March, 488 
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TESTES—cont. 

tumors 

—lymphosarcoma (ab), Dean C. Varney, April, 641 
TETRALOGY OF FALLOT. See Heart, abnormalities 
THACKRAY, A. C. See PATEY, DAVID H. 
THEANDER, GEORG: Side-effects of Biligrafin (ab), March, 


THIOPNEUMOCONIOSIS. See Pneumoconiosis 

THODE, HENRY G. See JAIMET, CHARLES H. 

THOMLEY, MILES W. See ORR, LOUIS M. 

THOMLINSON, R. H. See CHURCHILL- DAVIDSON, I. 

eer THOMAS M.: X ray visualization of surgical 
es (ab), Jan., 148 

THORACO LASTY. See Tuberculosis, Pulmonary, cavitation 


THORAX 
See also Bronchi; Heart; Lungs; Mediastinum; Pleura; 
Ribs; etc. 

—intrathoracic alimentary duplications communicating with 
small intestine (ab), Harold J. Leider et al, June, 911 

roentgenography 

—evaluation of paraspinal line in roentgen examination of 
a rag tS eeneeeee J. Dalton and Solomon S. Schwartz, 
Feb., 

eS, . error in a 70-mm. chest-radiography serv- 
ice for general practitioners (ab), Peter Stradling and 
R. N. Johnston, April, 617 

—routine preoperative chest radiography; analysis of 1000 
cases (ab), R. E. Loder, April, 617 

—surgical implications of mediastinal shadow in thoracic 
roentgenograms of infants and children (ab), F. Henry 
Ellis, Jr., et al, March, 457 

tumors 

—diagnosis of intrathoracic meningocele (ab), Heino Laitinen 
and Martti Turunen, March, 457 

—intrathoracic goiter. See Thyroid, aberrant 

-—intrathoracic tumors of sympathetic mervous system; 2 
cases (ab), P. Jacobs, Feb., 292 

THOREN, LARS. See LODIN, HERMAN 
THORIUM 

—blood volume and residual volume of heart in decompensa- 
tion (studied with P*? and thorium B) (ab), Gustav Nylin, 
May, 782 

—clearance of radioactive dust from human lung (ab), Roy E. 
Albert and Lawrence C. Arnett, May, 805 

—industrial hygiene and medical survey of a thorium refinery 
(ab), Roy Albert et al, Jan., 160 

—mode of action of thorium X on human skin (ab), Victor H. 
Witten and Marion B. Sulzberger, May, 807 

—radiation hazards in use of thorium X for skin therapy (ab), 
S. J. Wyard et al, March, 488 

—role of radiothorium (Th2*5) in radium poisoning, M. A. Van 
Dilla and B. J Stover, March, 400 

—Th?” accident, P. F. Gustafson and L. D. Marinelli, Feb., 
268 

dioxide (Thorotrast) 

—autoradiographic and histopathological studies of thorium 
dioxide patients: deposition of thorium and its daughter 
radioelements in soft tissues and skeleton following tho- 
rium dioxide administration (ab), W. B. Looney et al, 
June, 928 

—effect of Thorotrast on metastases of Walker carcinoma 256 
and the relation of tumor size to frequency of metastases 
(ab), Louis J. Bernard et al, April, 649 

—effectiveness of colloidal thorium dioxide as an internal 
alpha emitter: a combined morphologic and radioauto- 
graphic study (ab), Hermann J. Schaefer and Abner 
Golden, April, 650 

—Thorotrast residue in kidneys thirteen years after retrograde 
pyelography (ab), Milan Svoboda, May, 798 

—Thorotrast spleen (ab), Eric Samuel, Feb., 305 

THOROTRAST. See Thorium, dioxide 

THREEFOOT, S. A., RAY, C. T., and BURCH, G. E.: Study 
of the use of Rb* as a tracer for the measurement of Rb® 
and K** space and mass in intact man with and without 
congestive heart failure (ab), Jan., 158 

——See BURCH, 

——See RAY, C. T 

THROMBIN 

—susceptibility to thrombosis in normal young, aging, corti- 
sone-treated, heparinized and x-irradiated hamsters as 
tested by topical application of thrombin (ab), Herbert J 

Berman et al, June, 931 
THROMBOSIS 

—angiocardiographic demonstration of occlusive auricular 
thrombi in dogs (ab), John L. Read et al, June, 907 

—Budd-Chiari syndrome: diagnosis by hepatic venography 
(ab), A. J. Brink and D. Botha, April, 625 

—hemiplegia caused by cerebrovascular thrombosis an 
arteriographic study (ab), Kenneth E. Livingston et al 

May, 775 

_ mesenteric thrombosis: early radiographic sign; case (ab), 
Jeff Baggett and H. W. Ward, March, 464 

—of carotid in neck (with particular attention to collateral 
circulation) (ab), Antonio Toti, Feb., 299 

—of main pulmonary arteries (ab), Oscar Magidson and George 
Jacobson, Feb., 299 

—susceptibility to thrombosis in normal young, aging, corti- 
sone-treated, heparinized and x-irradiated hamsters as 
ee by topical application of thrombin (ab), Herbert J 

man et al, June, 931 
THULIUM. RADIOACTIVE. See Radioactivity 











INDEX June 1956 


THYMUS 


—nucleic acid content of thymic cells of normal ane irradiated 
C57BL mice (ab), Patricia P. Weymouth et al Jan., 162 


THYROID 


“ae effects of radioactive iodine (ab), J. A Forbes 
—high-contrast photographic recorder for scintillation counter 
scanning, David E. Kuhl, Richard H. Chamberlain, John 
Hale and Robert O. Gorson, May, 730 
—nodular goiters in children (ab), William J. Norris and Wil. 
liam F. Pollock, June, 922 
—radiation sickness in man following administration of thera- 
peutic radioiodine: relationship between latent period. 
a rate and body size (ab), John D. Abbatt et al, May, 
03 
—relationship between metabolic activity and iodide-concen. 
trating capacity of surviving thyroid slices (ab), Norbert 
Freinkel and Sidney H. Ingbar, Feb., 320 
—results of radiation resection or elimination of thyroid gland 
with radioactive iodine (ab), W. Horst and E. Gader 
mann, March, 480 
role of thyroid hormone in pathogenesis of joint disease in 
mice: effects of radiothyroidectomy and high-fat diets 
(ab), Martin Silberberg and Ruth Silberberg, April, 647 
—thyroid function in disorders of hepatic parenchyma (ab) 
B. R. Seazziga et al, March, 481 
aberrant 
—angiographic studies in intrathoracic goiter (ab), A. Rossi 
April, 62 
—lingual thyroid; 2 cases in siblings diagnosed and treated 
with radioactive iodine (ab), Kurt S. Springer, Feb., 319 
—posterior mediastinal goiter; 11 cases (ab), Kenneth N 
Morris, April, 621 
cancer 
carcinoma; report on diagnostic and therapeutic use of 
radioiodine (ab), S. Kramer et al, April, 643 
—in children (ab), Robertson Ward, June, 921 
—radioiodine uptake in carcinomata (ab), R. M. Cunningham 
et al, March, 480 
small-cell carcinoma of thyroid gland of youth (ab), Joseph 
A. Buckwalter and L. K. Meredith, Jan., 152 
thyroidectomizing dose of radioactive iodine in humans with 
malignant melanoma (ab), Levona W. Olmsted and Wil 
liam H. Beierwaltes, Jan., 156 
function tests 
—accumulation of radioactive iodine by human fetal thyroids 
(ab), Robert E. Hodges et al, June, 927 
anionic resin measurement of protein-bound I'*! in euthyroid 
children (ab), W. A. Reilly et al, March, 480 
diphasic character of I'*' clearance (ab), John H. Nodine et 
al, Feb., 320 
interference with uptake of radioiodine tracer during ad- 
ministration of vitamin-mineral ——e (ab), Lawrence 
A. Kohn and Edna B. Nichols, June, 92 
lack of effect of fluorine ingestion on dane of iodine™ by 
thyroid gland (ab), J Elliot Levi and Hannah E. Silber- 
stein, Jan., 155 
nature and transport of iodinated substances of blood of 
normal subjects and of patients with thyroid disease (ab 
William S. Dingledine et al, June, 925 
radioactive iodine in study of disorders (ab), Titus C. Evans 
Feb., 319 
radioiodine uptake in — with mongolism (ab), Abra- 
ham Friedman, May, 
study of index of Benth od of radioactive iodine as test of 
thyroid function (ab), L. L. Barbieri, May, 802 
thyroid function studies on children receiving cobalt therapy 
(ab), Charles H. Jaimet and Henry G. Thode, June, 927 
thyroidal uptake of radioactive iodine as modified by an 
iodine-restricted diet (ab), George A. Bishopric et al 
March, 480 
hyperthyroidism 
comparison of thyroidal plasma I'*! clearance and plasma 
protein-bound I['*! tests for diagnosis (ab), Karl R. Paley 
et al, June, 925 
further evidence that hyperthyroidism (Graves’ disease) is 
not hyperpituitarism effects of triiodothyronine and 
sodium iodide (ab), Sidney C. Werner et al, June, 926 
—response of I'3!-treated thyroid gland to thyrotropic hormone 
(ab), Jorge M. Martin and John B. Stanbury, May, 803 
thyrotoxic myopathy and myasthenia os, case (ab) 
Raghunath Prasad and J. Elliot Levi, Feb., 320 
—uptake and blood level of radioactive iodine in hyperthy- 
roidism (ab), Robert A. Newburger et al, May, 803 
hypothyroidism 
—hypothyroid infant and child: roentgen evaluation in ther- 
apy, Lee B. Lusted and Donald E. Pickering, May, 708 
lingual. See Thyroid, aberrant 
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measurement of tibiofibular torsion (ab), Howard Rosen and 
Herbert Sandick, May, 795 


TICE, G. M.: Experience with a new urographic agent— 


Hypaque (ab), Jan., 147 


TIN OXIDE 


ee changes in pneumoconiosis due to tin oxide 
(ab), A. John Robertson and P. H. Whitaker, Feb., 294 


TISSUE 


aatoradiographic and histopathological studies of thorium 

dioxide patients: deposition of thorium and its daughter 
radio-elements in soft tissues and skeleton following 
thorium dioxide administration (ab), W. B. Looney et al, 
June, 928 
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TISSUE—cont. 


—experimental investigations on absorption of roentgen rays 
in various tissues (ab), G. Balz et al, May, 807 


tissue dose. See Dosimetry 
TOCH, PAUL. See BROWN, MAR 
TOCHILIN, E., SHUMWAY, B. W., oo KOHLER, G. W.: 


Response. of “© emulsions to charged ‘particles 
and neutrons, Feb., 

% See ‘de CARVALHO AZEVEDO, A. 
TOMOGRAPHY. See Body-Section Ge KORERY B. 
TOMONAGA, MASANOBU. See LANGE 

TOMUSK, AUGUST. See MANN, LAWREN 

TORBSEAU, RODERICKL. Sce PENDERGRASS, EUGENE 


TONGUE 
cancer 
carcinoma of posterior tongue treated with radiation, 
Charles L. Martin and James A. Martin, June, 835 
radiotherapy of cancer of tongue and floor of mouth (ab), 
Cc. L. Ash and O. B. Millar, March, 476 
tumors 
—lingual thyroid; 2 cases in siblings diagnosed and treated 
with radioactive iedine (ab), Kurt C. Springer, Feb., 319 
TORI, has Transvertebral phlebography of the inferior vena 
ava (perosseous cavography) (ab), Feb., 299 

—_— ray og 7 _, Transosseous mediastinal phlebog- 

ab), 

TORKILDSEN' ’s OPERATION, See a 

TORNBERG, AXEL. See ALWALL 

TORNVALL, GUNNAR, and NORDENSTROM, BJORN: 
Roentgendensometric ees of hepatic ‘and portal 
circulation, (ab), Feb., 3¢ 

TORRANCE, DANIEL J. See GOULD, DAVID M. 

TORULOSIS 

ae erm | cryptococcosis, José Bonmati, James V. Rogers, 
., and William A. Hopkins, Feb., 188 

TOSICK , WILLIAM A. See BERMAN, JACOB K. 

TOTI, ANTONIO: Pneumography and planigraphy of the 
Bn ae area for visualization of the optic nerve (ab), 
June, 901 

Remarks on thrombosis of the carotid in the neck (with par- 
ticular attention to collateral circulation) (ab), Feb., 299 

TRAUMA. See Bones; Fistula, cholecystocutaneous; Lungs; 
Mediastinum 

TRAUT, HERBERT F. See WEBB, GILBERT A. 

TRICUSPID VALVE 

diagnosis of tricuspid insufficiency: clinical features in 60 
cases with associated mitral valve disease (ab), Gonzalo 
Sepulveda and Daniel S. Lukas, Feb., 298 

TRINEZ, G. See CO 

TROUT, E. DALE, KELLEY, JOHN P., and FURNO, EDWARD 
uN: A study of the inhere nt filtration of diagnostic x-ray 


pressure in 


tubes, Jan., 102 
TRUM, BER ARD F. See RUST, Patt H. 
TRUM Le J. G., GRANKE, R. C., WRIGHT, KE. A., EVANS, 
w. "HARE, HUGH F., “EWERT EARL E., and 
CONLON, WILLIAM L.: ‘Treatment of tumors of the 


pelvic cavity with supervoltage radiation (ab), June, 


—*ee ‘FROMER, JOHN L. 
See HORRAX, GILBERT 
TUBERCULOSIS 
See also Fallopian Tubes; Kidneys; 
Mediastinum; Tuberculosis, Pulmonary 
miliary calcification of lungs after treated miliary tubercu- 
losis (ab), Sol Katz et al, May, 782 
TUBERCULOSIS, PULMONARY 
ante-mortem and post-mortem angiography of pulmonary 
arterial tree in advanced tuberculosis (ab), Raul Cicero 
and Alejandro Celis, April, 620 
diffuse indolent tuberculosis (ab), Howard A. Buechner and 
Augustus E. Anderson, Feb., 293 
cancer and tuberculosis 
diagnosis of bronchogenic carcinoma in patients with 
pulmonary tuberculosis (ab), Morton Shafran and Julius 
_Kavee, June, 901 
cavitation in 
bronchography in study of cavities following thoracoplasty 
(ab), Elio Sada, May, 778 
Planigraphy (body-section radiography) in 
tuberculous pulmonary cavitation (ab), 
Favis, April, 619 
roentgenographic simulation of cavitation by caseous ma 
— in lung lesions (ab), Robert L. Mayock et al, Feb., 
293 
mass roentgenologic surveys 
Seer, - a U. S. Naval shipyard (ab), Warren 
R. Guild, Jan., 1 
tuberculosis seables in Muscogee County, Georgia. IV. 
Evaluation of a community-wide x-ray survey on the 
basis of six years of observations (ab), George W. Com- 
Stock and Philip E. Sartwell, Jan., 130 
Wisconsin State Board of Health mobile unit x-ray surveys 
(1949-1951); report of 494,442 70 mm. x-rays, 19,579 
cereale (ab), Milton Feig and Agnes Jensen, Jan., 


Lymph Nodes; 


detecting 
Edward A. 


ome ra See also other subheads under Tubercu- 
losis, Pulmonary 
bronchographic technic (ab), F. Escher et al, Feb., 290 
surgical therapy 
comparison of roentgenographic and surgical findings (ab), 
Charles E. Schmidt, Jan., 129 
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—roentgenologic study of abdominal segment of esophagus in 
presence of pneumoperitoneum (ab), Costantino Zaino 
et al, March, 462 
—tuberculous disease in resected specimens (ab), P. L. Logan, 
April, 620 
TUBES. See Roentgen Rays 
TUMORS 
See also Cancer; Sarcoma; and under names of organs and 
regions 
adenoma. 
angioma 
clinical and radiologic picture of hemangioma of spinal 
column, with report of case involving dorsal spinous 
processes in upper cervical region (ab), Walter Giintert, 
March, 470 
dyschondroplasia and hemangiomata (Maffucci’s syn- 
drome) (ab), William B. Bean, April, 633 
on vascular nevi (ed), Milford D. Schulz, June, 890 
—radioactive phosphorus in diagnosis of skin tumors: dif- 
ferentiation of nevi, malignant melanomas, and other 
skin tumors (ab), Franz K. Bauer and Charles G. Steffen, 
April, 643 
—ultrasoft roentgen rays in treatment of hemangiomas: 
a follow-up examination of 400 cases of strawberry marks 
and port-wine stains, E. Amdrup and G. Knudsen, June, 
25 
chondroma 
periosteal chondroma; 
Wilber, March, 383 
dermoid. See Ovary, cysts 
Ewing's 
Ewing's sarcoma its roentgen classification and diag- 
nosis, Robert S. Sherman and Kenneth Y. Soong, April, 
529. See also correction, June, 894 
experimental 
biological modification of effects of roentgen rays. II. High 
temperature and related factors (ab), Frederick M. Allen, 
March, 486 
effect of oxygen on radiosensitivity of mammalian cells, 
Alan D. Conger, Jan., 63 
effect of thorium dioxide (Thorotrast) on metastases of 
Walker carcinoma 256 and the relation of tumor size to 
frequency of metastases (ab), Louis J. Bernard et al, 
April, 649 
effect of x-irradiation on growth of Ehrlich ascites tumor 
(ab), Laszlé Révész, April, 646 
effects of roentgen irradiation on tumor bed; inhibiting 
action of local pretransplantation roentgen irradiation 
(1,500 ra.) on growth of mouse mammary carcinoma 
(ab), K. W. Stenstrom et al, March, 486 
post-irradiation time and dos:-response studies on in- 
corporation of P*? into DNA of mouse tissues (ab), Lola 
S. Kelly et al, May, 807 
fibroids. See Tumors, polypi 
fibroma 
—non-osteogenic fibroma; review of literature with addition 
of 6 cases (ab), James A. Devlin et al, April, 634 
fibromyoma. See Uterus 
giant-cell 
of maxilla in young child (ab), A. P. Keller, Jr., et al, May, 
801 


See Pituitary Body 


2 cases, S. B. Feinberg and M. C. 


glioblastoma. See Brain, tumors 
glioma 
value of radiation therapy in management of glioma of 
optic nerves and chiasm, Juan M. Taveras, Lester A 
Mount and Ernest H. Wood, April, 518 
hamartoma 
myo-epithelial hamartoma of stomach (ab), William S 
Haubrich, April, 628 
—pulmonary hamartoma: an enlarging neoplasm (ab), 
Wilson Weisel et al, May, 780 
i dotheli coma. See Sarcoma, angiosarcoma 
See Tumors, angioma 





hemangioma. 
lymphoma 
effect of hypophysectomy and x-irradiation on lymphoid 
organs and on induction of lymphoid tumor in C57BL 
mice (ab), C. Susan Nagareda and Henry S. Kaplan, 
June, 929 
retroperitoneal pneumography in diagnosis of retroperi- 
toneal lymphomatous neoplasms (ab), Ralph M. Myer- 
son and George T. Wohl, May, 791 
time factor in inhibition of lymphoid-tumor development 
by injection of marrow cell suspensions into irradiated 
C57BL mice (ab), Henry S. Kaplan et al, Jan., 167 
melanoma 
= melanoma (ab), Roberto Calderon et al, June, 


radioactive phosphorus in diagnosis of skin tumors: dif- 
ferentiation of nevi, malignant melanomas, and other 
skin tumors (ab), Franz K. Bauer and Charles G. Steffen, 
April, 645 
thyroidectomizing dose of radioactive iodine in humans with 
malignant melanoma (ab), Levona W. Olmsted and 
William H. Beierwaltes, Jan., 156 
mesothelioma 
—treatment of peritoneal mesothelioma with radioactive 
colloidal gold; case (ab), Raymond G. Rose et al, March, 
” 


metastases. See also Tumors, experimental; Tumors, 
melanoma 
—roentgen diagnosis of intracerebral metastases (ab), W 


Schiefer et al, March, 455 
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TUMORS —cont 
myeloma 
—plasma-cell myeloma: clinical, pathologic and _ roent- 
genologic review of 90 cases (ab), Charles P. Carson et al, 
June, 914 
myoma 
leiomyoma of esophagus (ab), Luigi Piacentini, Jan., 138 
neuroblastoma 
neuroblastoma (neuroblastoma sympatheticum) (ab), Erich 
M. Uhimann and Carl von Essen, Feb., 316 
neurofibroma 
acoustic neurofibroma: relationship of x-ray findings to 
otological diagnosis (ab), Francis O'N. Morris, May 
ae 
osteoma 
osteoid osteoma of mandible; cas: (ab), Edward L. Foss et 
al, March, 456 
papilloma 
papillary lymph nodule hyperplasia of duodenum; case 
(ab), Harry Golodner et al, Jan., 139 
radioactive yttrium (Y%) as possible adjunct in treatment 
of ~~ of urinary bladder (ab), J. Einhorn et al 
Feb., 320 
value of preoperative radiation in reduction in size of single 
and multiple bladder tumors (ab), Daniel R. Higbee, 
Feb., 316 
paraganglioma. See Jugular Body 
pheochromocytoma 
localization by aortography (ab), C. H. Snyder and L. J. 
Rutledge, Jan., 148 
Polypi 
carcinoma of jejunum in intestinal polyposis with oral and 
digital melanosis (ab), W. P. Kleitsch et al, Jan., 139 
demonstration of polyps in colon with double contrast 
method (ab), S. Welin, Feb., 303 
gastric granuloma with eosinophilic infiltration; 2 cases, 
Marcus J. Smith, Feb., 177 
generalized gastrointestinal polyposis: an unusual syn 
drome of polyposis, pigmentation, alopecia and onycho 
tropia (ab), Leonard W. Cronkhite, Jr., and Wilma J 
Canada, April, 628 
granuloma with eosinophils: benign inflammatory fibroid 
polyps of stomach, Leo G. Rigler, Leo Blank and Robert 
Hebbel, Feb., 169 
roentgen diagnosis of small polyps in colon and rectum 
(ab), Lars Andrén et al, Jan., 140 
radiotherapy 
possibilitics and limitations of P** therapy of malignant 
tumors (ab), H. R. Renfer, Feb., 317 
sy npathoblastoma 
adren»osympathicoblastoma producing a Cushing syndrome 
(ab), G. Kis-Varday, March, 475 
teratoma 
radiologic study of sacrococcygeal teratomas in the child 
(ab), Guido Lombardi and Carlo Cattaneo, Feb., 306 
TURNER, JOHN W.: Retisestive isotopes in a community 
host pital (ab), March, 
TURUNEN, MARTTI. See LAITINEN, HEINO 







































































anencephaly in twins: diagnosed antepartum by roentgen 
examination (ab), Ru-Kan Lin and Henry P. Plenk, Feb 
309 


U 


UBBENS,R. See van BUCHEM, F. S. P. 
UDE, WALTER HERMAN (obit), May, 769 
UDVARHELYI, G. See SCHIEFER, W. 
ee E.: Renal and D-avitaminosis osteomalacia 
Ma rch, 167 
UHLMANA, ERICH M., HSIEH, CHARLES L., and LOOT- 
, C. LOUIS: The linear electron accelerator as a 
source of fast electrons for cancer therapy, June, 859 
and von ESSEN, CARL: Neuroblastoma (neuroblastoma 
sympatheticum) (ab), Feb., 316 
ULCERS 
peptic. See Esophagus; Peptic Ulcer 
UNDERDAHL, LAURENTIUS O. See MARTIN, Mt ae te 
UPHAM, HARVEY C. See DETRICK, LAWRENCE E. 
UPHOFF, DELTA E. See DERINGER, MARGARET K. 
UPTON, ARTHUR C., and FURTH, JACOB: Spontaneous 
and radiation-induced pituitary adenomas of mice (ab), 
an., 163 
URECHOLINE 
roentgen studies of esophageal transport in patients with 
Gyeptagia due to abnormal motor function (ab), Stanley 
Lorber and Harry Shay, March, 461 
URETEROCELE. See Ureters 





See also Pyelography 

casuistic contribution and critical review with particular 
regard to problem of megaureter (ab), Guido Iannaccone 
and Antonio Marsella, June, 921 

ureteral opening into seminal vesicle; case (ab), J. N. Young 


Feb., 310 
ureterocele; unusual case (ab), F. Petrovéié and C. Dugan 
May, 797 


ureteropelvic obstruction in infants and children clinical 
radiological and experimental studies on 11 patients 
ah), Orvar Swenson and Douglas Merchant, April 
637 
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tuberculosis 
total tuberculous calcification of kidney and ureter ab) 
Lewis G. Jacobs, Jan., 
URETHRA 
eg yy studies of bladder —_ urethral function 
ab), John A. Benjamin et al, Feb., 3¢ 
URINARY TRACT 
See also Bladder; Kidneys; Pyelography; etc 
gas in urinary tract (ab), H. P. Kent, May, 797 
oxalosis; report of case with review of literature (ab) 
Henry G. Dunn, May, 798 
translumbar aortography as diagnostic procedure in urology 
with notes on caval phlebography (ab), N.S. R. Malu 
and Cornelia B. McCoy, March, 472 
URINE 
See also Alkaptonuria 
aminoaciduria following total-body irradiation jn the 
human (ab), Elaine J. Katz and Robert J. Hasterlit 
Jan , 160 
anuria following setongeate pyelography (ab), J. Grieve and 
K. G. Lowe, Feb., 310 
oliguria following diagnostic translumbar aortography 
case (ab), Benjamin A. Barnes et al, April, 623 
retention of radiophosphorus in normal and cancerous 
man, measured by urinary elimination (ab), S. Neukomm 
et al, Feb., 319 
systemic absorption and urinary excretion of RISA from 
subarachnoid — (ab), Shelley N. Chou and Lyle 4 
French, June, 92 
UROGRAFIN. See Peetucnte 
UROGRAPHY. See Kidneys; Pyelography 
UROKON. See Pyelography 
UROLOGY. See Urinary Tract 
UTERUS 
physopyometra; case (ab), A. H. C. Walker and D. Pearson 
June, 919 
studies on uptake of Fe** in rat embryo, placenta, uterus and 
mammary gland (ab), Gésta Magnusson et al, Jan., 157 
blood supply 
effective circulation of uterine wall in late pregnancy 
measured with Na**Cl (ab), Norman Morris et al, Jan 
156 
cancer 
adenocarcinoma of endometrium: evaluation of factors 
influencing prognosis and an outline of a plan of therapy 
based on these factors (ab), Gilbert A. Webb et al, May 
799 
bead packing technic for application of uniform doses of 
irradiation to endometrial cavity: an experimental ap 
proach (ab), Charles H. Hendricks et al, March, 478 
cervical cancer: clinical relationship of radiology and 
gynecology in treatment The Carman lecture, A 
Arneson, March, 327 
cervical cancer: cytological prognosis in cancer treated 
radiologically (ab), Ruth M. Graham and John B 
Graham, Jan., 153 
cervical cancer: interstitial radium treatment; clinical 
appraisal (ab), James A. Corscaden et al, June, 923 
cervical cancer: prognosis in irradiated cancer by meas 
urement of cell size in vaginal smear (ab), Ruth M 
Graham and Katherine R. Goldie, Jan., 154 
cervical cancer: results of radiation therapy for recurrent 
cancer (ab), Martin Van Herik and Robert E. Fricke 
Jan., 152 
cervical cancer: results of radium treatment with special 
reference to glandular and stump cancers (ab), R. G 
Maliphant, April, 640 
cervical cancer treatment of operable cancer by com 
bination of radiation and surgery: 250 cases (ab), M 
Dargent and G. Guillemin, Jan., 152 
cervical carcinoma: radiation dosimetry in treatment by 
intraparametrial radioactive gold and radium (ab 
Michel Ter-Pogossian and Alfred I. Sherman, May, S04 
cervical carcinoma: 641 cases (ab), F. Roth, April, 640 
cervical carcinoma: use of a Perspex “‘spreader’’ applicator 
for vaginal radium in treatment (ab), Frank Ellis and R 
Oliver, Feb., 316 
choriontc See Cancer, chorionic 
comparative radiotherapeutic results in carcinoma of endo 
metrium as modified by prior surgery and post irradiation 
hysterosalpingo oophorectomy, Howard B. Hunt, May 
653 
corpus carcinoma at Gynecology Clinic of University of 
Erlangen; report on 1,085 cases from the years 1886 
1953, with collected statistics from German clinics (ab 
Fritz Koch, April, 640 
initial clinical results of roentgen therapy with grid 
treatment of advanced cancer (ab), Mino Bolognesi and 
Franco Bistolfi, Jan., 153 
new improved type of colpostat (ab), Sidney M. Silverstone 
Jan., 153 
problems associated with treatment of cancer of endo 
metrium (ab), John M. Sadler, Jan., 154 
some problems of current interest relating to classification 
and treatment of carcinoma (ab), James Heyman, Jan 
15 





system of radium distribution for treatment of cancer of 
corpus (ab), R. Kenneth Loeffler, Jan., 154 
treatment of tumors of pelvic cavity with supervoltage 
radiation (ab), J. G. Trump et al, June, 923 
cervix. See Uterus, cancer 
contraction. See Labor 
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UTERUS—cont 

fibromyoma : : 

—arteriography of uterine artery: its value in diagnosis of 
uterine fibromyoma, tubal pregnancy, adnexal tumor, 
and placental site localization in cases of intra-uterine 
pregnancy (ab), Ingmar Fernstrém, Jan., 146 

hemorrhage 

—progress in irradiation therapy of bleeding (ab), H. A 
Kiinkel et al, April, 641 

—treatment of 850 cases of simple uterine hemorrhage by 
intrauterine application of radium (ab), Wallace Barr 
and Alexander A. Charteris, Feb., 317 

—ynusual enlargement caused by bleeding due to hypofi- 
brinogenemia associated with fetal death, John D. 
Osmond, Jr., and Carl W. Rotter, April, 553 


roentgenography. See Fallopian Tubes : 
tumors. See also Uterus, cancer; Uterus, fibromyoma 
—vascular tumors; benign vascular tumors (ab), Paul 


Pedowitz et al, April, 640 
—vascular tumors; malignant vascular tumors (ab), Paul 
Pedowitz et al, April, 640 


Vv 


VACUUM PHENOMENON. See Symphysis Pubis 
VAETH, JEROME M. See ROBINSON, DAVID 
VAGINA 
prognosis in irradiated cancer of cervix by measurement of 
cell size in vaginal smear (ab), Ruth M. Graham and 
Katherine R. Goldie, Jan., 154 
use of a Perspex “‘spreader’’ applicator for vaginal radium 
in treatment of carcinoma of uterine cervix (ab), Frank 
Ellis and R. Oliver, Feb., 316 
VAGOTOMY. See Peptic Ulcer, surgical therapy 
VALLEDOR, T., AGUIRRE, F., BORBOLLA, ad SATANOW- 
SK <<. and DE LAMERE NS, S.: Visualization of the 


biliary tract in nurslings (preliminary report) (ab), April, 


VALSAL vA TEST 
studies of circulation time during Valsalva test in normal 

subjects and in patients with congestive heart failure 
(ab), Paul Stucki et al, April, 622 

VALVOTOMY. See Mitral Valve 

van BUCHEM, F. S. P., HADDERS, H. N., and UBBENS, R.: 
An uncommon familial systemic disease of the skeleton 
hyperostosis corticalis generalisata familiaris (ab), June, 


914 

VANCE, J. See STANFORD, R. W. 

VAN CLEAVE, C. D., and KAYLOR, C. T.: Distribution, re 
tention, and elimination of Be’ in the rat after intra 
tracheal injection (ab), May, ~ 

VANDERFIELD, G.K. See MONE » 

VAN DILLA, M. A., and STOVE +. ~ On the role of radio 
thorium (Th?*) in radium pints ng, March, 400 

VAN a EUGENE i ~~ _DAVIES, DALE E.: 

ysema (ab), 

VAN WARTESVELDT, “WOYCE. See REICHELDERFER, 

VAN HERIK, MARTIN, and ERICH, JOHN B.: A radium 
applicator for treating carcinoma of the nasopharynx 
(ab), June, 923 

——and FRICKE, ROBERT E.: Results of radiation therapy 


for recurrent cancer of the cervix uteri (ab), Jan., 152 


Lobar 


van SWAAY, Aplastic anaemia and myeloid leukaemia 
after ar of the vertebral column (ab), April, 646 

VAN WYK, F. See LYNN B. 

VARICELLA. ‘See Chickenpox 


w— aman C.: 
ril, 641 
VATER’ ue PAPILLA 
— - pathology of papilla of Vater (ab), W. Hess, March, 


VEALL. 'N.. LS oe . 5): BROWNE, J. C. McCLURE, and 
BRA 2 .: An improved method for clinical 
aes of t2, AR. sodium using 
whole-body counting technique (ab), Jan., 157 

VEINS 

See also Extremities; 
azygos 
anomalous inferior vena cava with azygous drainage: 
so-called absence of inferior vena cava (ab), Ray 
Anderson et al, Jan., 136 
cerebral. See Brain, blood supply; 
hepatic. See Thrombosis 


Lymphosarcoma of the testis (ab), 


*Na and a 


Portal Vein; Venae Cavae 


Brain, tumors 


pelvic. See Pelvis, blood supply 
Portal. See Portal Vein 
pulmonary. See also Lungs, blood supply 


physiologic and angio 
Gonzalo Sepulveda et al 


anomalous drainage: clinical, 
cardiographic features (ab), 
April, 624 
roentgenography. See Extremities, blood supply; 
fein; other subheads under Veins 
superficial. See Extremities, blood supply 
vertebral 
vertebral venous drainage of pelvis (ab), T. N. A. Jeffcoate 
Feb., 301 
vertical 
hemodynamic and angiocardiographic observations in an 
adult with persistent left superior vena cava draining into 
coronary sinus and interatrial septal defect (ab), John B 
Johnson et al, March, 459 


Portal 
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persistent superior vena cava (ab), George Miller et al, 


Jan 
VELLIOS, S, FRANK. See RIBERI, ANGELO 


pened a ten inferior vena cava with azygous drainage so 
called absence of inferior vena cava (ab), Ray C. An 
derson et al, Jan., 136 

method for determining patency of portacaval and spleno- 
renal shunts (ab), Jerome Giusefii and Thomas Largen 
March, 460 

persistent left vena cava. See Veins, vertical 

phlebography of deep pelvic veins eins inferior vena 
cava (ab), W. M. Hilscher, April, 62 

translumbar aortography as diagnostic sseeniuse in urology 


with notes on caval phlebography (ab), N. S. R. Maluf 
and Cornelia B. McCoy, March, 47 
transvertebral phlebography of inferior vena cava (peros- 


seous cavography) (ab), Giulio Tori, Feb., 299 
VENDSALU, AADO. See HULTING, BENGT 
VENOGRAPHY. one saan, blood supply; 

Ve en; Thrombosis; Veins 
VENTRICULOCISTE! NOST OMY. See Cranium, pressure in 
VERBIEST, H., FEDDEMA, J., and HARDENBERG : 

Cineradiography of the cerebral angiogram with the 

Philips image-amplifier tube (ab), Jan., 150 
VERIPAQUE. See Colon 
VERMOOTEN, VINCENT: Use of radioactive cobalt (Cow 

in treatment of bladder tumors (ab), May, 805 
VERMUND, H. See STENSTROM, K. W. 

VERTEBRA PLANA. See Spine 
VERTEBRAE. See Spine 

verona at See Biliary Tract 
VICTOR, ARNOLD B.: Early 

cancer (ab), Feb., 291 
polyVINYLPYRROLIDON 

irradiation protection through removal of cell toxins with 

Kollidon (polyvinylpyrrolidon) (ab), Hans Burger and 

Karl Peters, Jan., 168 
VITAMINS 

interference with uptake of radioiodine tracer during ad 
ministration of vitamin-mineral mixtures (ab), Lawrence 

A. Kohn and Edna B. Nichols, June, 925 

renal and D-avitaminosis osteomalacia (ab), E 


March, 467 

VITERBO, F., and FONZONE, B.: A contribution to the recog 
nition of the vertebra plana of Calvé (ab), June, 918 

VITTORI. See CORNET. 

VLAD, PETER. See ROWE, RICHARD D. 

VOGEL, HOWARD H.., Jr., "and STEARNER, S. P.: Effects 
of dose rate variation of fission neutrons and of Cos 
y-rays on survival in young chicks (ab), June, 951 

——See HAMMOND, CAROLYN 

VOGEL, PHILIP J. See AMYES, EDWIN w. 

VOGELPOEL. LOUIS. See GOETZ, R. H. 

VOGL, LFRED, and SMALL, ALLAN: Partial eventration 
J the right diaphragm (congenital diaphragmatic her 
niation of the liver) (ab), May, 792 

VOLVULUS. See Intestines 

von ESSEN, CARL. See UHLMANN, ERICH M. 

von GAL, HERBERT. See DUBILIER, WILLIAM, Jr 


Phiebitis; 


diagnosis of primary lung 


Uehlinger 


Ww 


WACHSMANN,F. See BALZ, G. 
WALKER, A. H. C., and PEARSON, D.: 
metra (ab), June 919 
WALKER, J. FRANK. See BRYAN, WILLIAM W. 
WALKER, JAMES H. See HAWES, LLOYD E. 
WALKER CARCINOMA. See Tumors, experimental 
WALSH, FAITH C. See POSER, CHARLES M. 
alemet —-— RUNE: A method for three-dimensional dose 
finding in teleradium therapy (ab), April, 642 
WALT, ALEXANDER J. See COVENTRY, MAREK B. 
WANG, C. C., and O'DONNELL, A. R.: Cancer of the larynx 
Five year results, with emphasis on radiotherapy (ab) 
March, 477 
——and ROBBINS, LAURENCE L.: 
roentgen manifestations, April, 489 
WARD, H. W._ See BAGGETT, JEFF 
WARD, ROBERTSON: 
(ab), une, 921 


WARE, PA 2 F. See ADLER, RICHARD H. 


A case of physopyo 


Amyloid disease: its 


Cancer of the thyroid in children 


WARRA ACK, A.J.N. See WHITAKER, WILLIAM 
vaeee’ SHIELDS. See SOMMERS, SHELDON C. 


»”> 


radiation dose distribution in water for 22.5-mev-peak 
roentgen rays, G. Shapiro, W. S. Ernst and J Ovadia 
March, 429 
WATSON, H. G.: X-ray visualization of the placenta (ab) 
an., 146 
ve N, JAMES . See BENJAMIN, JOHN A. 
e CA PETI, ANK 
WEBB, GILBERT _ MARGOLIS, ALAN J., and TRAUT, 
HERBERT F.: | Adenocarcinoma of the endometrium 
An evaluation of factors influencing prognosis and an 
outline of a plan of therapy based on these factors (ab 
May, 799 
WEBBER, ga M. a. See ROBERT E. 
WEDLER, H.- AUR, A. 
WEENS, H. STEPHEN, MEADORS, JASON L., and REID, 
WILL LIAM A. Intravenous cholangiography (ab) 
June, 912 
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WEGELIUS, C. See LIND, J. 

WEINBERG, SYDNEY. See BENJAMIN, JOHN A. 

——See CA MPETI, FRANK 

tems ~~ PAUL P.: Primary carcinoma of the duodenum 

303 

WEINSTEIN: TRWIN M., and BEUTLER, ERNEST: Use 
of Cr*! and Fe®* in a “combined procedure to study eryth- 
rocyte production and destruction in normal human 
ps ag ae in patients with hemolytic or aplastic anemia 


b), 
WEISBERGER, "AD USTIN S. See BONTE, FREDERICK J. 
WEISEL, WILSON, DOCKSEY, JOHN W., and GLICKLICH, 
RVIN: Vascular anomalies associated with intra- 
ulmonary bronchial cysts (ab), Feb., 295 
GLICKLIC MARVIN, and LANDIS, FRANCIS B.: 
Pulmonary hamartoma, an enlarging neoplasm (ab), 


May, 780 

WEISS, HOWARD, and CROSETT, ALEXANDER D., Jr.: 
Chondroectodermal dysplasia Sagest of a case and 
review of the literature sb). Jan 

WELCH, KEASLEY, STEPHE JAMES, HUBER, WAR- 
REN, and INGERSOLL. CHARLES: The collateral 
circulation following middle cerebral branch occlusion 


(ab), May, 775 
WELDERS 
—respiratory disorders among welders (ab), Robert Charr, 
April, 620 
WELIN, S.: Demonstration of polyps in the colon with the 


double contrast method (ab), Feb., 303 
See A 
WELLS, E. P. See EHRENTHEIL, 

WELLS, MARIUS H. See SH INGLETON, WILLIAM W. 
va. a A., and FELSON, BENJAMIN: Un- 
mpli icated extras ersion of the heart, Jan., 24 

WEPFE R, JOSEPH F. e KOHN, ALBERT M. 

WERK dans See ALWALL NILS 

WERNER, SIDNEY C., SPOONER, MARYLOO, and HAMIL- 
TON, HOW. ARD: Further evidence that hyperthy- 
roidism (Graves’ disease) is not hyperpituitarism: effects 
of triiodothyronine and sodium iodide (ab), June, 926 

WERTHAMMER, S. See SWANN, W.C 

WESTING, S. W.: A note on barium enema examination of 
incontinent patients, April, 582 

WEYMOUTH, PATRICIA P., DELFEL, NORMAN E., DOELL, 
RUTH J., STEINBOCK, HELENE L., and KAPLAN, 
ee Nucleic acid content of the thymic cells 

f normal and irradiated C57BL mice (ab), Jan., 162 

WHITAKER, LEST R.: The =. of the fat-rich meal in 

cholecysto raphy (ab), er 

WHITAKER P. i. See ROBER SON, A. JOHN 

WH HITAKER, WILLIAM. BLACK, A., and WARRACK, A. J. 
N Pulmonary ossification in patients with mitral 
stenosis (ab), Ma cd 

—See BROWN, JAM SW 

——HEATH, DONALD, and BROWN, JAMES W.: Patent 


ductus arteriosus with pulmonary hypertension (ab), 


Feh,, 298 
WEtTORe, WAYNE P.: Excavation of the humeral head 
by calcareous deposits of supraspinatus tendinitis, Feb., 237 
WHITE, HARVE Meconium ileus: a new roentgen sign, 
Ap ril, 567 


——See ALFANO, JOSEPH E. 

WHITE, JULIUS, BURR, BERNARD E., COOL, HARRIETT 
T. -» DAVID, PHILIP W., and ALLY, MONA S.: Level 
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